9335 Disk Unit 


Control Unit AO1: 


6200826 
6243730 
59X6893 
75X4472 
8223625 
-75X9053 
6200886 
6200890 
6200575 
6200884 


6495246 
59X6803 


Address switch 

A1 board 

A1A1 R/W card 
A1B1 interface card 
A1Ci CCP card 
A1C5 SA1 M/P card 
Fan 

Power supply 

Power switch 
Service panel/keypad 


Terminator 
Thermal 


DRIVE BO?1: 


8232314 
8232311 

8232315 
8232220 
75X8831 
75X8831 

6200583 
62X9790 
5146651 

75X5987 
59X6789 
6200580 


CB3, 4 amp 

CBb, 1 amp 

CB6, 5 amp 

DE/HDA 

Fan (above S/N 02739) 
Fan (S/N 02739 & below) 
Power supply box, AC 
Power supply, DC 
Stator B/M 

Switch, airflow 
Thermal, internal 
Thermal, left rear 


LOGIC: 


8223640 
75X4418 
75X4473 
8223646 
75X9311 
59X6908 
8232196 
8232235 
6243740 
75X4421 


Ai board 

A1A5 demodulator card 
A1B1 servo card 

A1C1 interface card 

A1C5 power control card 
B1A1 CCP card 

C1A1 motor driver card 
E1A1 power regulator card 
F1A1 read detect card 
G1A1 actuator driver card 
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IBM has prepared this service manual for the use of IBM service representatives in the maintenance or repair 
of the specific machines indicated. IBM makes no representations that it is suitable for any other purpose. 


Information contained in this manual is subject to change from time to time. Any such changes will be 
reported in subsequent revisions. 


References in this publication to IBM products, programs, or services, do not imply that IBM intends to 
make these available in all countries in which IBM operates. Any reference to an IBM licensed program in 
this publication is not intended to state or imply that only IBM’s licensed program may be used. Any 
functionally equivalent program may be used instead. 


Publications are not stocked at the addresses given below. Requests for IBM publications should be made 
to your IBM representative or to the IBM branch office serving your locality. 


A form for readers’ comments is provided at the back of the publication. If the form has been removed, 
comments may be addressed to either: 


e International Business Machines Corporation, Department 6R1H, 180 Kost Road, Mechanicsburg, 
PA17055. 


or 


¢ IBM United Kingdom Laboratories Limited, Information Development, Mail Point 095, Hursley Park, 
Winchester, Hants, England, SO21 2JN. 


IBM may use or distribute whatever information you supply in any way it believes appropriate without 
incurring any obligation to you. 


No part of this manual may be reproduced in any form or by any means, including storing in a data 
processing machine, without permission in writing from IBM. 


THE PUBLICATION OF THE INFORMATION CONTAINED HEREIN IS NOT INTENDED TO 
AND DOES NOT CONVEY ANY RIGHTS OR LICENSES, EXPRESS OR IMPLIED, UNDER ANY 
IBM PATENTS, COPYRIGHTS, TRADEMARKS, MASK WORKS OR ANY OTHER 
INTELLECTUAL PROPERTY RIGHTS. 


© Copyright International Business Machines Corporation 1986, 1987, 1988 All rights reserved 


Safety 


This section contains the following information for ensuring your safety: 
¢ Rules for Safety including First Aid. 


e Danger text given in this manual. 
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Rules for Safety 


This product meets IBM safety standards. 


The 
For 


following information has been included in this publication for the use and safety of IBM personnel. 
more information, see /lectrical Safety for IBM Service Representatives, $229-8124, and Safety/Health 


Guidelines for IBM Service Representatives, S241-5493. 


General Safety During Work 


Use 


iv 


these rules to ensure general safety: 
Observe good housekeeping in the area of the machines during maintenance and after completing tt. 


Use only field-supply items (such as adhesives, cleaning fluids, lubricants, paints, and solvents) that have 
been approved by IBM, that is, are supplied under an IBM part number. 


When lifting any heavy object: 
1. Ensure that you can stand safely without slipping. 
2. Balance the weight of the object between your two feet. 
3. Use a slow lifting force. Never move suddenly or twist when you attempt to lift. 
4 


. Lift by standing or by pushing up with your leg muscles; this action removes the strain from the 
muscles in your back. Do not attempt to lift any objects that you think are too heavy for you. 


Do not perform any action that causes hazards to the customer or that makes the equipment unsafe. 


Put removed covers and other parts in a safe place, away from all personnel, while you are servicing the 
machine. 


Always keep your tool case away from walk areas so that other persons will not trip over it; for example, 
put it under a desk or table. 


Do not wear loose clothing that can be trapped in the moving parts of a machine. Ensure that your 
sleeves are fastened or are rolled up above the elbows. If your hair is long, fasten it. 


Do not wear jewelry, chains, metal-frame eyeglasses, or metal fasteners for your clothing. 
Note: Remember. A metal object lets more current flow if you touch a live conductor. 


Insert the ends of your necktie or scarf inside other clothing or fasten the necktie with a clip, preferably 
nonconductive, approximately 8 centimeters (3 inches) from the ends. 
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¢ Wear safety glasses when you are: 
— Using a hammer to drive pins or similar parts 
— Drilling with a power hand-drill 
— Using spring hooks or attaching springs 
— Soldering parts 
— Cutting wire or removing steel bands 
— Cleaning parts with solvents, chemicals, or cleaning fluids 
— Working in any other conditions that might be hazardous to your eyes. 


Before you start the machine, ensure that other service representatives and the customer’s personnel are 
not in a hazardous position. 


¢ After maintenance, reinstall all safety devices such as shields, guards, labels, and ground wires. Exchange 
any safety device that is worn or defective for a new one. 


Note: Remember. Safety devices protect personnel from hazards. You destroy the purpose of the 
devices if you do not reinstall them before completing your service call. 


¢ Reinstall all covers correctly before returning the machine to the customer. 
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Safety with Electricity 


Observe these additional rules when working on equipment powered by electricity: 


¢ Find the room emergency power-off (EPO) switch or disconnecting switch. If an electrical accident 
occurs, you can then operate the switch quickly. 


¢ Do not work alone under hazardous conditions or near equipment that has hazardous voltages. Always 
inform your manager of any possible problem or if you must work alone. 


¢ Disconnect all power: 
— Before removing or installing main units 
— Before working near power supplies 
— Before doing a mechanical inspection of power supplies 
— Before installing changes in machine circuits. 


¢ Before you start to work on the machine, unplug the machine’s power cable. If you cannot unplug the 
cable easily, ask the customer to switch off the wall box switch that supplies power to the machine, and 
either: 


— Lock the wall box switch in the off position, or 
— Attach a DO NOT OPERATE tag (IBM Order Number 7229-0237) to the wall box switch. 


Note: A non-IBM attachment to an IBM machine can be powered possibly from another source and 
controlled by a different disconnecting switch or circuit breaker. If you determine that this condition is 
present, ensure that you remove (eliminate) this hazard before you start work. 


¢ If you need to work on a machine that has exposed electrical circuits, observe the following precautions: 
— Ensure that another person, who is familiar with the power-off controls, is near you. 
Note: Remember. Another person must be there to switch off the power, if necessary. 


— CAUTION: 
Some IBM hand tools have handles covered with a soft material that does not insulate you when 
working with live electrical circuits. 


Use only those tools and testers that are suitable for the job you are doing. 


— Use only one hand when working with powered-on electrical equipment; keep the other hand in 
your pocket or behind your back. 


Note: Remember. There must be a complete circuit to cause electrical shock. By observing the 
above rule, you may prevent a current from passing through the vital parts of your body. 


— When using testers, set the controls correctly and use the IBM-approved probe leads and accessories 
intended for that tester. 


— CAUTION: 
Many customers have, near their equipment, rubber floor mats that contain small conductive fibers to 


ground electrostatic charges. Do not use this wrong type of mat to protect yourself from electric 
shock. 


Stand on suitable rubber mats (obtained locally, if necessary) to insulate you from grounds such as 
metal floor strips and machine frames. 
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¢ Observe the special safety precautions when you work with very high voltages; these instructions are 
given in IBM safety service memorandums (SMs) and the safety sections of maintenance information. 
Use extreme care when measuring high voltages. 


¢ Do not use tools or testers that have not been approved by IBM. Ensure that electrical hand tools, such 
as power drills, are inspected regularly. 


¢ Do not use worn or broken tools and testers. 
¢ Never assume that power has been disconnected from a circuit. First, check that it has been switched off. 


¢ Always look carefully for possible hazards in your work area. Examples of these hazards are: moist 
floors, nongrounded power extension cables, power surges, and missing safety grounds. 


¢ Do not touch live electrical circuits with the glass surface of a plastic dental mirror. The surface is 
conductive; such touching can cause personal injury and machine damage. 


¢ Unless the maintenance information specifically lets you, do not service the following parts with power 
on them when they are removed from their normal operating places in a machine: 


Power supply units 
Pumps 

Blowers and fans 
Motor generators 


and similar units. (This rule ensures correct grounding of the units.) 
e If an electrical accident occurs: 


-- Use caution; do not become a victim yourself. 

— Switch off power. 

— Send another person to get medical aid. 

— If the victim is not breathing, decide whether to give rescue breathing. 


These actions are described below. 


Emergency First Aid 


When giving rescue breathing after an electrical accident: 


¢ Use Caution. If the victim is still in contact with the electrical-current source, remove the power; to do 
this, you may need to use the room emergency power-off (EPO) switch or disconnecting switch. 


If you cannot find the switch, use a dry wooden rod or some other nonconductive object to pull or push 
the victim away from contact with the electrical-current source. 


¢ Work Quickly. If the victim is unconscious, he or she possibly needs rescue breathing. If the heart has 
stopped beating, the victim may also need external cardiac compression. 


Only a trained and certified person! should perform external cardiac compressions. 


¢ Get Medical Aid. Call a rescue group, an ambulance, or a hospital immediately. 


1 If you want to be trained in giving this aid, ask a suitable organization (such as the Red Cross) in your area. 
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Rescue Breathing Procedures 


Determine if the victim needs rescue breathing: 
1. Prepare the victim: 


a. Ensure that the victim’s airway is open and not obstructed. Check the mouth for objects (such as 
chewing gum, food, dentures, or the tongue) that can obstruct the flow of air. 


b. Place the victim on his or her back, then put one hand under the victim’s neck and the other hand 
on the victim’s forehead. 


c. Lift the neck with one hand and press the forehead backward with the other hand. 


2. Look, listen, and feel to determine if the victim is breathing freely: 
a. Put your cheek near the victim’s mouth and nose. 


b. Listen and feel for the breathing-out of air. At the same time, look at the victim’s chest and upper 
abdomen to see if they move up and down. 


If the victim is not breathing correctly and you decide that you want to give rescue breathing: 


3. Continue to press on the victim’s forehead with your hand and pinch together the victim’s nostrils 
with the thumb and finger. 
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4. CAUTION: 
Use extreme care when giving rescue breathing to a victim who possibly has breathed-in toxic fumes. Do 


not breathe-in air that the victim has breathed-out. 
Open your mouth wide and take a deep breath. Make a tight seal with your mouth? around the victim’s 
mouth and blow into it. 


5. Remove your mouth and let the victim breathe out while you check that the victim’s chest [J moves 


down. 


6. Repeat steps 4 and 5 once every 5 seconds until the victim breathes normally again or until medical aid 


comes. 


2 A rescue-breathing face covering (mask) or similar unit can be used if you have been taught how to use it. 


Safety ix 


Reporting Accidents 


Report to your manager or to your IBM site all accidents, possible hazards, and accidents that nearly 
occurred. 


Note: Remember. An accident that nearly occurred can be caused by a design problem. Quick reporting 
ensures quick solving of the problem. 


Report also each small electric shock, because the conditions that caused it need only differ slightly to cause 
serious injury. 
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“Danger” Text in this Book 


This section shows the Danger text that 1s given in the chapters of this book. If desired, translate the text 
and write your own words in the space under it. 


DANGER 4-3, 7-10 
Switch power off and remove the mainline power cable 
before removing or installing a FRU. 
DANGER 7-4 
Switch power off and remove the mainline power cable 
before starting servicing procedures. 
DANGER 7-20 
Hazardous voltages are present at the power supply 
unit. 
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DANGER 7-28 


Connector J21 must not be removed if you are 
servicing with power on. 


DANGER 8-26, 8-27, 8-28, 
8-29, 8-30, 8-34, 
8-35, 8-38, 8-42, 
8-44, 8-45, 8-55, 
8-56, 8-61, 8-62, 
8-64, 8-66, 8-67, 
8-80, 8-85, 8-88, 
8-96, 8-99, 
8-109, 8-111, 
8-113 and 8-117 


Where a hazardous voltage label is shown, mainline ac 
voltage is present on the components within covers 
until the mainline power cable is removed. 


DANGER 


Do not attempt to remove the cover from this unit. It 
contains electrical shock hazards. 
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anger Text 


DANGER 


Do not attempt to apply power without the fan cover 
in place. Unshielded rotating fan blades cause danger 
from both direct contact and from objects dropped on 
to them. 
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About This Book 


Who Should Use This Service Guide 


This Service Guide is to be used by service representatives during unscheduled maintenance of the IBM 9335 
Direct-Access Storage Subsystem. 


How This Service Guide Is Arranged 


The Service Guide is in four parts: 


¢ Part 1 describes the IBM 9335 Direct-Access Storage Subsystem, lists the associated publications, and 
contains the start of the problem determination procedures. 


¢ Part 2 details the field-replaceable unit (FRU) removal and installation procedures for the IBM 9335 
Model A Device Function Controller. It also shows the location of the FRUs and contains problem 
isolation procedures for the Model A. 


¢ Part 3 details the field-replaceable unit (FRU) removal and installation procedures for the IBM 9335 
Model B Disk-Storage Device. It also shows the location of the FR Us and contains problem isolation 
procedures for the Model B. 


¢ Part 4 details the safety inspection procedures for the IBM 9335 Model A and Model B. 


Each part of the manual is separated by a tab. 


Changes Since the Last Edition 


| This edition includes changes that: 


| ¢ Describe recent updates to the IBM 9335 
| © Correct errors in the previous edition. 


| ‘These changes are indicated by a vertical bar in the left-hand margin. 


About This Book XV 


Contents 


Chanter. Start «4.44 5 e¢R3S SHG FS OSS ERE La REA OES AER A ee Ee Eee 1-1 
Book Layout and Chapter Summaries ... 1... 1 2. 1-2 
Introduction to the IBM 9335 Subsystem ... 0.0.0.0... 00 0c ee 1-4 
Problem Analysis’ 4.4.5 3.4K.ar ea wh Gee RS DRA EERE ST SMe SR EER SS CEES SESH 1-5 
Problem Determination Procedures ..... Bay pie sce Bb el BG ge th Sy Senate i Bh rt eh wth Dare we Ee de he sho ee ee dy 1-6 
Problem Determination Entry .......... ey dh ee het ead ae te Ye sha ade we oa A eg 1-6 
Chapter 2. Associated Publications .. 0... ...0 0.00. ce 2-1 
Usine-System: Publications. <.s:4.4.-4-44.6% 448844 66 bw 4 EN e SG BORE ESER TEER OES 2-2 
Publication References Made from This Book ............. 0.0.00 00 eee eee ee 2-2 
Chapter 3. Controls, Indicators, and Diagnostics .........0.0..0 0.0000 cee eee ee es 3-1 
tPOCUGCHONS. 55 & x ot 4 in 5 Se yk A sd ie Es OG BH nee he Ge Ale lea Pa So ea 4 3-3 
Model A: Controls and Indicators .. 0.0... ee 3-4 
Broat, Panel: 2.45.6 6» emda etd and 04 Hoe me Ay oe, eee BOR oOo ee hes % OE OS Re 3-4 
Control Panel Switches and Indicators... 1... 3-4 
Back Panel Switch and Indicators (Early Version) ........0.... 0.000 cee eee ee eee 3-5 
Back Panel Switch and Indicators (Later Version) ............ 0.00 eee eee eens 3-6 
Model A: Service Panel Description .. 1... 00 ee 3-7 
Service Panel Reference Display .........0.0.0 0.00. ee 3-8 
Service: Panel KReyoad.. 2.222% S30 k ee ee ae we Ba ee ee ee 3-9 
Model B Controls and Indicators ........0.0 0... 0 ce es 3-10 
Front Control: Panel, s.56 i684 2G 6 oe 04 6 ES ee De ew oo ee Ok bee 3-10 
REICICNCe TIISPlAy) iy og ain te -ds eee Se ee ee ee es ee 3-10 
Switches: and Indicators. 4-44. f<p.e4 hacks Vo ee Se Boh eee Se Sarees & eB Be 3-11 
Back Panel Indicators and Circuit Protectors ........0...0 000 cee ee eee 3-13 
Internal Indicators and Circuit Protector .. 2... 0. 3-14 
Diagnostic Programs in the Model A... 1... 3-15 
Basic Assurance Tests for the Model A... 2... ee es 3-15 
Diagnostic Test Program for the Model A .... 2... 0... 3-15 
Diagnostic Data Retrieval Programs .. 1... es 3-16 
Diagnostic Test Programs for the Model B  .. 7... 3-16 
Running Diagnostics from the Service Panel ... 1... 2. 3-17 
Reference Display shows XKEE  .. 2... 1 1 ee 3-17 
Running a Diagnostic Test Program «6. 1 1 3-18 
Forcng a [est to-Run: 92.8.2 42424 eee Rees EEK eS OE ee Re So ea ees 3-23 
Displaying the URC History Log) .. 2. 2 ee 3-25 
Displaying the MED. (053.40 2-454 ¢454@Mew be Peiw bh bee Rae Re ERE ee LASS ee aes 3-26 
Displaying Diagnostic Sense Data «6... es 3-27 
Displaying Control Block Data ... 1... eee 3-28 
Testing the Service: Panel: -... ceo gat Gee oo, doe oe tea ee ee oO a es SA ge eS 3-28 
Logical Device Addresses... 1... Sas & ean he he ee 3-30 
Model B Diagnostic Test Descriptions ........0. 0.0.0. eee ee ee eee ee ee OGL 
Linked Tests for Device Checkout ... 10... 0.0... cee ee we. 3-31 
Nonlinked Tests for Device Checkout .. 0.0... ee ee 3-34 
Selecting Diagnostic Test Run Options ..... 0... . es 3-35 
Completing a Diagnostic Test Program... 1 1 ee 3-36 
Rerunning Diagnostic Test Programs After Completion ............... 2.0000 eee 3-36 


Contents XVii 


Resetting the Model A from the Service Panel .. 0... 0... es 3-37 


Looping the Basic Assurance Tests .. 0... 0.0. ee es 3-37 
Other Diagnostic: Arcs: 5. v2 iGo ee PSE Se 2 OR BOOS Ce ee DROSS SERRE E GS SS 3-38 
Error Recording by the Using System 5... 3-38 
Microcode Trace Procedure: 4.2.6 2. 5-4 42-4-6 4 Aes BA OE BS SESE St ESR 3-38 
Disk-Surface Management ... 1... 0. ne 3-38 
Chapter 4. Model AFRUs .........0..0 2... 2. pe 4-] 
Removing and Installing a Drawer «1 1 1 1. ee ee 4-2 
Powering the Model A Offand On .. 1... eee 4-3 
Powering OF 16.6.6 246.¢54- 264 RES OPA OEE SHG SESS Bae Oe ee eb hy oe 4-3 
PO Were Os — i as -h - Ae & ont tere, Ea ee eh Be a ee a ee Paks aes 4-4 
Panelsand'CGvers: 4 6.5.4 beck he bc ES eh a Se eee ee RO Ee he OER EES RS 4-5 
Removing the Front Pane), o:5.$.0 4644048 2% S564 6S EES Ewe EEE RD PERSE Saws 8 4-5 
Installing the: Pront:Panel,: 22-203. e0e-x.6-% Bid ed hale Rete hh GO ee hae wae ee 6 acs 4-5 
Removing and Installing the Top Cover ........ 0... 0. 2c ee 4-6 
Removing the Control Panel, Power Switch, Logic Board, and Keypad ................. 4-8 
Installing the Control Panel, Power Switch, Logic Board, and Keypad ................ 4-10 
POWERS = bow coeds & ee SO BO Are ae ROR BAe Ge See 4-12 
Removing the VOWerDOX: . 24. cre ee OREO eee be we a Eh ee he ex 4-12 
Installing thé-Power:Box 2 <<2-64-42.2%%4¢ 5883606 + Ue de estou gee ew 6hee es 4-13 
Removing the Card Gate Cooling Fan .... 0.0.0.0... 4-14 
Installing the Card Gate Cooling Fan ... 2... 2 es 4-16 
Removing and Installing the Thermal Trip Switch ............ 2.0.20... 000 ee eens 4-18 
logic’ Cards, Gate, ana Board: 2:62-4:65 4 9 4G br hte Be eee Se Sb BAe ws Ged 4-21 
Logic Card Positions in the Gate 2... es 4-21 
Removing the Logic Cards: ..44.:0i6¢44 20.5.5 65.25 6-2 Soe hee eb Pee tas be EA 4-22 
Installing the Logie Cards: 4-5-6 ed 6s Be hh WR Se EEC EE © ERR SEES 4-22 
Removing the: Card Gate: -2 6 5 Gt a Sa eos a Ae Be eG, gk Sg, 4 he he 4-24 
Installing the CardGate one bb kbs deeee cheated m eae iw eG 4 oe ees ae ees 4-24 
Removing the Logic Board, ¢ 2.5.44 # 4.42 $4. 4.8 22:3 oh hare BODE oe YOO eS OA Eo 4-26 
lnstalling the Lope Board: 4-44.60 2v $e6we dbo ew nee ey Baht Shae eee eee eae 4 4-26 
MiscellancoushR US: 2.644 saea-ie-ck g. ese iiaee wide coe & eee BOR Ney he a eee 4-28 
Removing the Address Switch... 2... ee 4-28 
Installing the Address Switch 2. 1 2 ee 4-28 
Removing the Slide Assemblies: i s-5-49 22.0 49 WA SGRE Be Oh oT CAR PS SoH wd 4-30 
Installing the Slide Assemblies .. 2... 2. ee 4-32 
Removing the Cable Support Carrier 2... 4-34 
Installing the Cable Support Carrier 2 6 2) 1 4-36 
Internal and External Cables 2.0 1 1 ee ee ee eee ees 4-38 
Removing the: DC Power Cable gis 4 oa 4 aed Boke we, 2 Be a Se dee SS OS a 4-38 
Installing the DC Power Cable 2... 1. ne 4-38 
Removing the Address Switch Cable 2... 0... ns 4-40 
Installing the Address Switch Cable .... 0... 0.0.0... 0 ee 4-40 
Removing the Internal AC Power Cable ......... 2... 0.0.0... ee ee 4-42 
Installing the Internal AC Power Cable .. 2... 2... ns 4-42 
Removing the Interface Ribbon Cables 2... 1. ns 4-44 
Installing the Interface Ribbon Cables .... 2... . en 4-44 
Removing the External Cable Assemblies ........... 00000. eee eee ee ens 4-46 
Installing the External Cable Assemblies .......... 0.000. eee ee ee es 4-46 
Chapter 5. Model A: Power and Grounding ............ 0... eee eee eee eee 5-1 


XVili IBM 9335 Service Guide 


Problem Isolation Procedure Al ............ 2... ee ee et eee 5-3 


Problem Isolation Entry PointA .. 0.0... eee 5-3 
Problem Isolation Procedures A2 .. 1... 1. ee 5-10 
Problem Isolation Entry PointB 2... 1. ee . 5-10 
Problem Isolation Entry Point C 2... 1... ee 5-13 
Problem Isolation Entry Point D .......0.0 0.000. ee 5-19 
Problem Isolation Entry PointE 2... 1... ee 5-21 
Cleanup and Repair Verification... 1... 0... ne 5-23 
CHOUNGINO: 2 25g Sew ae Boboa: Ge Be ese Geek & eed He ee ee SU a ee et 5-28 
Electrical Grounding Checks ... 2... 0 ee 5-28 
Power Distribution for Model A... 1 ee ee 5-31 
Chapter 6. Model A: Locations ........0.0.0 0.0... 0 ec 6-1 
Chapter 7. Model B: FRUs .. 2... 0. 7-1 
Removing and Installing a Drawer ©... 1 1 ee 7-3 
Powering Off and On the Model Bow. 2 ee 7-4 
POWeMnE OM: 5s bs ee a ee SOE oe CURA WE OS OO KES eS 7-4 
POWeMnO ON: 36 stents oe Se eer ee se ee eee ey oie a ee at Os Me ee 2 7-6 
Panels: and:COVES: «64: & 2.4.4 BALA oe, ook Gee GS ee he OH AE eh ee oe wh we 7-8 
Removing the-Pront-Paneh. <4.i.-4:4-23¢ Gites & Woe ee RS ARE RE OEE RAS Elew es 7-8 
Installing the Front Panel 2... 1... ee eee ee ees 7-8 
Removing the Top Cover: -4-s00+h son See % ve Sind eae ge pe Ee we Se Bowe Goh em Oe ee Be 7-10 
Installing the Top Cover .<.2-354 24 Bawa nee bw ee EAE OSG Yee Dee eee 7-10 
Removing the Front Cover .. 2... 644 060 ba bee e eed ee eed be a eel de. 7-12 
Installing the: Front Cover 2.2426: 5 eae Seed Mok Be GR Sw ie a BR eS 7-13 
Removing the Air Veal: 2 6-s-ys0 ha Ae eek Pe eae PRE AES OGRE ES EO eS 7-14 
Installing the Air Vent 4.¢.4.664 4 664.446 6G568 6 Bk HOS GOES EES EHR EES 7-14 
Power and Motor PRUS.. 2.24.42:64 «6 esr) hd Sa Oa RE ORES KEARSE es 7-16 
Removing the AC Power Box .... 1... . ee 7-16 
Installing ihe AC. Power Box. .22-¢eee 44 4 2G See bE ea S ae eR 7-18 
Removing the Power Supply Unit 2... 0... ee 7-20 
Installing the Power Supply Unit 2.0... 2. 7-20 
Removing Uransionner 21: 204: sce aise & & er Pe Se BE a Se OS HO ee ee 7-22 
Installing Transformer Tl ac: ooeb we oe be ae OE EA ER EROS EE OLS 7-22 
Removing Iransformet 12. 40:44. 4. 6b 6a ok Sb hed oa OE SES OES REE SEA HES 7-24 
Installing FransiOmmer 2. 4,4:33 2 23a Ga eee Bae at OS RSS BS 7-24 
Removing the Motor Driver Assembly ........... 0.000 eee ee ee eee 7-26 
Installing the Motor Driver Assembly .. 1... 0... ee es 7-26 
Removing the Power Regulator Card ..................0 0005 ee ee ae re er 7-28 
Installing the Power Regulator Card 2... 2. ee 7-28 
REMOVING NE Pan. « 44cn Ei eee oh AAS eee ee Oo ee Reed 2 eek es OS oe wa 7-30 
Installing-the' Pan: «4 66 a-e © 45 So ee 8 ee te GA ak SY OER RY SRI we eS Aa 7-30 
Removing Circuit Breakers CB3, CBS, and CB6. ............ 0.0.0.2 eee ee ee es 7-32 
Installing Circuit Breakers CB3, CBS, and CB6 .............. 2.0.0.2 es 7-32 
Removing the Disk Enclosure Thermal Switch .........0..0.0.0.0.0 0.0. ee eee eee 7-34 
Installing the Disk Enclosure Thermal Switch ..........0.0 20.0.0... eee eee eee 7-34 
Removing the Power Thermal Switch ..... 0... 2... 0... ... 7-36 
Installing the Power Thermal Switch ................0 000005 ee ee ee ee 7-36 
Removing the Air Flow Switch .. 0.0... 0 eee 7-38 
Installing the Air Flow Switch .. 2... 0.0.0.0. ee 7-38 
Removing the Motor Stator 2... 1. 7-40 


Contents XIX 


Installing the Motor Stator «.< 3.5 aedee dees: 2 Be oe ach ice ke Se bh a ee ae Ys 7-42 


opie Cards and. Board 9 velit ae be kas PA ERE EES eee ee eee eae 7-45 
Removing the Logic Catds: «4.06 ohh ed ee SHE we ES OERE ORES SES EOE OYE EER: 7-45 
Logic Card Positions inthe Gate: 4.%.52.8.24 244 5n 6H ee Se Cee ed ee eae ee 7-45 
Raising the Card. Gate: ~.2..4.4.2%.t-de- Sh pera 6 ROWE he eae S aw es 7-46 
Removing the Power Control, Servo, Demodulator, and Sermod Cards ................ 7-48 
Installing the Power Control, Servo, Demodulator, and Sermod Cards ................ 7-50 
Removing the Device Interface Card 2... 1 2 ee 7-52 
Installing the Device Interface Card .. 10... 0. 7-54 
Removing the Logic Board $ -445.4.246 28 6 Hd. 24 @ med ee See ee 8.S-e KA yh ors 7-56 
Installing the Logic BOatd. © 4-2-4 % «scwcd geese a ee WR ek eS Ew eee OE ee eS 7-58 
Removing the Read-Detect Cards .. 1... 2... 0.0. 7-60 
Installing the Read-Detect Cards .. 1... 2... 2 7-60 
Removing the Actuator Driver Card or Cards ..... 2... 0... 7-62 
Installing the Actuator Driver Card or Cards... 2... 7-64 

Disk Pnclosure’ ‘6 ogo ho BO ES et Ae aR Bees ba eS wd 7-66 
Disk Enclosure: Removal and Installation ... 2.2... 20.0.0... 0 cee ee 7-66 
Disk Enclosure Cable-Swapping Procedure .... 2.2... 20.0.0... eee eee ees 7-66 
Removing the Disk Enclosure... 1.0... 0. 7-72 
Installing the Disk Enclosure 2... 0 be ee ee ee eee eee 7-79 

Miscellaneous PRUS* ‘3.244462 45326.4 66055 doa eee hd ERRSE Oe ROGERS EE ee ES 7-86 
Removing the Power Switches and the Control Panel ............. 0.000 7-86 
Installing the Power Switches and the Control Panel ........20..0.0 0.0.0... 00000005 7-87 
Removing the Antistatic Brush 2... we ee Ce ae ee eS 7-88 
Installing the Antistatic Brush ........... eS ee ee ee ee ee ee ae 7-89 
Soindle ROtauONn; CHECK ge h seh gk i me We ke ew ok Soar ee Le des ae aa ES 7-90 
Removing the Slide Assemblies .........0 0... 0. 7-92 
Installing the Slide Assemblies 2.2... ee 7-94 
Removing the Cable Support Carrier 2... ee 7-96 
Installing the Cable Support Carner 6 ww 7-96 

loternal arid External Cables. ac %-¢ccwitss Raia 4 ee Ea a ew A eee ERS ES 7-98 
Removing the Internal and External Cables .... 2... 0 ee 7-98 

Chapter 8. Model B Power and Grounding .................. Be eae de Go Ae eek, ed 8-1 

Problem Isolation Procedure BL «2... ee 8-3 
Problem Isolation Entry Point A .. 1... 2... 8-3 
Problem Isolation Entry Point BB 2... ee ee 8-7 

Problem.Isolation: Procedute B2> 5 4.464 44-4 6 He Se bee eed eRe PS RGSS Re EAS 8-20 
Problem Isolation Entry PointC 2... 20... ee ee ees 8-20 

Problem Isolation Procedure BB w . ww ee 8-26 
Problem Isolation Entry PointD .. 1... 2. a ee 8-26 
Problem Isolation Entry PointE ......... 0... 000 eee ee eee ee a aa 8-27 
Problem Isolation Entry Point Fo... 1. ee ees 8-34 
Problem Isolation Entry PointG ........ 0.0.0... ce ee 8-38 
Problem Isolation Entry PontH ................. AG Ja ey eee ed a Bc ok cacees aac Bot aed 8-40 

Problem Isolation Procedure B4 ... 1... ee ee 8-42 
Problem Isolation Entry PointJ ©... 0.0.0.0... 000.2 8-42 
Problem Isolation Entry Point K 2... 1... ne . 8-44 
Problem Isolation Entry PointL ....... 20.0... ee ne 8-55 
Problem Isolation Entry PontM .........0 0.0... ee ee 8-61 
Problem Isolation Entry Point N .. 1... 0... ee ee 8-62 
Problem Isolation Entry PointP ......... sob se: Shek hee eae Ge Get we: Gk Sea ae 8-66 


XX IBM 9335 Service Guide 


Problem Isolation Entry PointQ ...... 0... es 8-77 


Problem Isolation Entry PointR .........0..0.0 0.00000 eee ee ee 8-85 
Problem Isolation Entry PointS ........0.0.0. 0.00000 0c ee 8-88 
Problem Isolation Entry Point T ........0.. 2... 0.000. ee 8-96 
Problem Isolation Entry PointU ..................... ee ee ae eee eee 8-99 
Problem Isolation Entry Point V.. 2... ee 8-103 
Problem Isolation Entry PointW .........0..0. 0.000 cee ee 8-108 
Problem Isolation Entry Point X .. 1... 0. 0 8-113 
Problem Isolation Entry Point Y .......... 0.00. 8-115 
Problem Isolation Entry Point Z «2... 1. ee 8-117 
Cleanup and Repair Verification 2... 0... ee 8-121 
Model ‘B:Grounding- 22.4434 95 ee Sk oe OREO he ee nS es Oa ee 8-126 
Electrical Grounding Checks ... 1... 0... 0 es 8-126 
Power Distribution. 4.2.42 434344. 644 62 e S4 684 E SSE ed be Ee hae a waa 8-132 
Chapter 9. Model B: Locations .........0.0.0 20... 0. es 9-] 
Chapter 10. Safety Inspections ..........0.0 0... 00.2 cee ee 10-1 
palety Inspection Gruide: 4.4.3.4. 6 adh ak oe ea Rew e 6 Ee ee TG Baad we ed RS 10-2 
Requirements Betore Starting: .46-.6 4 fo Ao awe bee ee BE EO AER ES 10-2 
CSUIGEMIES. 2 ehccse toh 5 Gs Seeks oe ee, sk ee We Ene eh Be ee B Gye ws Re & Be 10-2 
Plectrical Components, o.s.3. 6.5, Oa eo oo Dane bet BA Gale a dS eS Ene Dasha se eee ee 10-4 
Mechanical: Components: gece cic igs ae ALB oe gtk. He Ge Rede Ht ae RY aoe es wees Re eS 10-4 
Safety Warning Labels for Model A... 1... 10-5 
Safety Warning Labels for Model B .... 1... 2 ee 10-7 
GIOSSAIN 6-6 5 ee eS DE eS RSE Os OS hae eee bee Eee X-1 
MNGQGRS aoe es a ho Sh ee A ES hh ee eat ee ee ee oe es X-7 


Contents XXi 


Chapter 1. Start 


Book Layout and Chapter Summaries ....................004 1-2 

Introduction to the IBM 9335 Subsystem ...................0.. 1-4 

| Problem:Analysis. 2.5 2 3.3.4 4,3,9. uw. dp PY eS oe Be he eR ere ere fe 1-5 
| Problem Determination Procedures .................0.000004 1-6 
Problem Determination Entry ......................0004 1-6 


Chapter 1. Start I-1 


Book Layout and Chapter Summaries 


This Service Guide is for service representatives to use during maintenance work. The Service Guide 1s in 
four parts: the first contains information common to both the IBM 9335 Model A Device Function 
Controller and the IBM 9335 Model B Direct Access Storage unit; the second part is only for the Model A; 
the third is for the Model B; the fourth part is for safety information common to both units. 


The arrangement of the Service Guide, with a summary of each chapter, is shown below: 


Part 1 — Common Information 
e Chapter 1. Start 


Introduction 
Subsystem summary 
Procedures for initial problem analysis. 


¢ Chapter 2.- Associated Publications 
Details of other manuals referred to in this manual. 
¢ Chapter 3. Controls, Indicators, and Diagnostics 


Model A controls and indicators 

Model B controls and indicators 

Diagnostic programs in the Model A 

Using the service panel 

Descriptions of the Model B diagnostic tests 
Machine exception data 

Other diagnostic aids. 


Part 2 — Information for the IBM 9335 Model A Device Function Controller 
¢ Chapter 4. Model A: FRU Removal and Installation 
Step-by-step prccedures for removing and installing field-replaceable units (FR Us). 
¢ Chapter 5. Model A: Power and Grounding Locations 


Power supply servicing procedures 
Power distribution diagrams 
Electrical grounding safety checks. 


¢ Chapter 6. Model A: Locations 


Locations of FRUs 
Fault indicator locations. 
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Part 3 — Information for the IBM 9335 Model B Direct-Access Storage 
¢ Chapter 7. Model B: FRU Removal and Installation 
Step-by-step procedures for removing and installing FRUs. 
¢ Chapter 8. Model B: Power and Grounding Locations 


Power supply servicing procedures 
Power distribution diagrams 
Electrical grounding safety checks. 


¢ Chapter 9. Model B: Locations 


Locations of FRUs 
Fault indicator locations. 


Part 4 — Safety Inspections 
¢ Chapter 10. Safety Inspections 


Glossary 


Index. 
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Introduction to the IBM 9335 Subsystem 


The IBM 9335 Direct-Access Storage Subsystem provides fixed-disk, direct-access storage. A minimum 
configuration has a capacity of over 850 million bytes of formatted information. The subsystem consists of: 


e The IBM 9335 Model A Device Function Controller. This contains: 


— A system adapter 
— A microprocessor 
— A device adapter containing: 
A device interface adapter 
A device read/write adapter. 
— A front control panel and its adjacent service panel 
— A back panel with the mainline power cable connector and power supply indicators 
— Power supplies 
— A cooling fan. 


One Model A can control up to four units of Model B. 
¢ The IBM 9335 Model B Disk-Storage Device. This contains: 


— A disk enclosure with: 
Three 356-mm (14-inch) disks 
Two actuators (logical devices) | 
Each actuator, which carries six read/write heads, is considered to be a separately addressable 
logical device with a capacity of over 425 million bytes of formatted information. 
Six read/write heads per actuator 
Associated electronics. 
— A front control panel and a back panel 
— Power supplies 
— A cooling fan. 


The IBM 9335 models are installed in an IBM 9309 rack enclosure. 


The Model A connects to a using system by a 24-signal interface. Any module in the rack can be installed, 
removed, and serviced separately. 


A typical subsystem configuration is shown in Figure 1-1. 
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To Using 
System MODEL A 


System 
Adapter 
aa DMA Bus 


Device Adapter 


To other 
Model Bs 


MODEL B 


Interface 


Disk Enclosure 


Figure 1-1. IBM 9335 Subsystem: Typical Configuration 


Problem Analysis 


The problem analysis procedures for the IBM 9335 Direct-Access Storage Subsystem start at “Problem 
Determination Procedures” on page 1-6. During problem analysis, one or more unit reference codes 
(URCs) may be generated. The URC 1s the primary guide to isolating a failing field-replaceable unit (FRU). 


The URC 1s normally displayed at the using system; see the appropriate using-system publication. The 
URC can also be displayed at the Model A control panel. The URC its held in bytes 22 and 23 of the 
machine exception data (MED). A URC 1s also generated when a diagnostic test program finds a problem. 
Make a note of the URC after each test procedure. Chapter 3 tells you how to display the MED and the 
URC, how to run the diagnostic test programs, and describes the separate diagnostic tests in each program. 
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| Problem Determination Procedures 


Problem Determination Entry 


You are here because of a failure (or failures) in the IBM 9335 Direct-Access Storage Subsystem. Your first 
step is to isolate the cause of the failure. Answer the questions in the left-hand column, then follow the 
instructions in the right-hand column. Continue until you find the cause of the failure. 


CAUTION: 
Make the checks described in the “Safety Inspection Guide” in Chapter 10 before doing any maintenance on 
the IBM 9335 Direct-Access Storage Subsystem. 


Note: All actions refer to the failing or suspected failing unit. Device 0 means a device with an 
even-numbered address and Device 1 means a device with an odd-numbered address. 


SYMPTOM ACTION 


I 


Has the customer completed the Ask the customer for the URC or any other message that was 
problem determination procedures and _—_ displayed. 
made a note of the URC displayed on 


the using-system console or listed in Go to the Guide to Unit Reference Codes and perform the 
Using your IBM 9335? procedures described for the URC displayed. 
NO YES 


; Follow the instructions on 
the right. 


2 


| Is the IBM 9335 making an unusual 1. Remove power from the failing unit. 
noise or giving out smoke, or can you 


smell burning that may indicate that _ 2. Wait for the unit to cool if overheating is suspected. 


severe damage is occurring? 3. Go to “Problem Isolation Procedure Al” on page 5-3 if the 
failure is in the Model A. Go to “Problem Isolation 
NO YES Procedure B1” on page 8-3 (Entry Point A) if the failure is in 
the Model B. 
; Follow the instructions on 
the right. 
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3 


Has the machine has been online to the 
using system since the last power on? 


NO YES 


j Go to step 5 


4 


Do not check the following by 
powering off and on again: 


Did either the Model A or any device 
of a Model B fail to come ready when 
it was powered on? 


NO YES 


¥ 


Follow the tnstructions on 


the night. 


5 


Is a URC displayed at the using-system 
console? 


NO YES 


¥ 


Follow the instructions on 


the right. 


If the failure 1s in the Model A, go to “Problem Isolation 
Procedure Al” on page 5-3 (Entry Point A). 


If the failure is in the Model B, go to “Problem Isolation 
Procedure B1” on page 8-3 (Entry Point A). 


Go to the Guide to Unit Reference Codes and perform the 
procedures described for the URC displayed. 
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Is there a message on the using-system 
console that indicates either that there 
is a Model A problem, or that more 
than one Model B has a problem, or 
that both of these conditions are 
present? 


NO YES 


| ; Follow the instructions on 
the right. 
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You have a Model A problem. 


Go to the Model A and: 
1. Check that the Power switch on the front panel is set to On. 


2. Check that the Attachment A Device Enable/Disable switch is 
set to Enable. 


3. Check that the address switch 1s set to the correct address. If 
it is incorrect, power off and correct the address. 


4. If none of the Model B front Power On lights are on, go to 
the IBM 9309 Rack Enclosure: Guide to Analyzing Problems, 
SA24-4077. 


5. Otherwise, go to “Problem Isolation Entry Point A” on 
page 5-3. 


7 


Is there a message on the using-system 


console that indicates that there is a 
problem at only one Model B? 


NO YES 
; Follow the instructions on 
the right. 
Go to step 9. 


You have a Model B problem. One logical device or one Model 
BO! is failing. 


l. 
2. 
3: 


Check that the Power switch is set to On. 
Check that the Device Enable/Disable switch is set to Enable. 


Check that the cables at the back of the failing unit are fully 
plugged into their sockets at both the Model A and Model B 
ends of the cable. 


. Check that the voltage selector switch is set correctly (VS1 on 


the back panel). 


. Check the Power On light of the failing unit. If it is off, go to 


“Problem Isolation Procedure B1” on page 8-3 (Entry Point 
A). 


. If the Power On light of the failing unit is on, force the failing 


device to display sense data on the Model A service panel by 
performing the procedure “Displaying Diagnostic Sense Data” 
on page 3-27. If both devices are failing, force the sense data 
from the device with the lower address. 


. Make a note of the sense data and retain it for future use. 


. Run diagnostic test program 10 to the failing device. If both 


devices are failing, run the diagnostic test program to the lower 
address. See “Running a Diagnostic Test Program” on 
page 3-18. 


. Make a note of the displayed URC and perform the 


instructions for that code in the Guide to Unit Reference 
Codes. 


. If there 1s no displayed URC or if the device is no longer 


failing, there may be an intermittent problem. Go to the next 
step. 
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You are here because there isno URC __ If you have not noted any sense data, go to step 17. 

displayed, and you may have an 

intermittent error. Look at the sense data you previously noted, and exchange, for 
new ones, the following FRUs. 

Follow the instructions on the right. | 
If your IBM 9335 serial number is from 57-B0000 onward: 


Sense 
Byte 
Code Primary FRU Replacements 


D20 Read-detect card, sermod card; 
and, if the failure persists, exchange the disk enclosure 
D10 Sermod card, read-detect card 
D08 Motor driver, power control card, sermod card 
D04 Sermod card 
D02 Actuator driver card, power regulator card 
DOL Sermod card, device interface card 


If your IBM 9335 serial number is before 57-B0000, 
Sense 

Byte 

Code Primary FRU Replacements 


D20 Read detect card, demod card, servo card; 
and, if the failure persists, exchange the disk enclosure 


D10 Demod card, servo card, read detect card 
D08 Motor driver, power control card, servo card 
D04 Servo card, demod card 

D02 Actuator driver card, power regulator card 
DO01 Servo card, device interface card 


Go to “Cleanup and Repair Verification” on page 8-121. 


9 


On a Model B, have the Power On, 1. Run diagnostic test program 21 to device 0 of the failing 
and Power Ready lights remained on Model B, and make a note of the displayed URC. 


after local or remote power off? 2. Go to the Guide to Unit Reference Codes and perform the 


procedures for the code displayed. 


NO YES 
If test 21 runs without an error but the Model B still does not 
Follow the instructions on _switch off, go to the Guide to Unit Reference Codes for URC 
the right. 9718. 
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10 


On a Model B, does a Device 
Attention switch fail to operate? 


(If it operates correctly, the Device 
Ready light goes out for 3 seconds, and 
comes on again.) 


NO YES 
Go to “Problem Isolation 
Entry Point W” on 
page 8-108. 


11 


On a Model A, are all the lights on 
the front panel off, and is the reference 
display blank, with the Power Switch 
set to On? 


NO YES 


F Follow the instructions on 
the right. 


12 


On a Model A, is the Power On light 
off and the Controller Ready light on? 


NO YES 


¥ 


Follow the instructions on 


the right. 


Run diagnostic test program 10 from the system to a device 
connected to the failing Model A. 


If the test fails, go to the Guide to Unit Reference Codes and 
perform the procedure for the code displayed. Otherwise, 


exchange for new ones, the following FRUs in sequence: 


1. Control panel card 01A-C1A1 
2. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Go to the Guide to Unit Reference Codes and perform the 
procedures for code 2511. 
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On a Model A, do you suspect failure 
in the keypad, the reference display, or 
the control panel? 


NO 


¥ 


14 


Does a Model B remain online to the 
using system when its Enable/Disable 
switch is set to Disable? 


YES 


Follow the instructions on 
the right. 


YES 


Go to “Problem Isolation 
Entry Point X” on 
page 8-113. 


NO 


¥ 


15 
Does the Model A fail to power off? 


NO YES 


I 


16 


Run diagnostic test 10 to each device 
in turn. If a URC is reported, go to 
the Guide to Unit Reference Codes and 
perform the actions for that code. If 
no URC is reported, can you see that 
something is wrong on the Model B? 


Follow the instructions on 


the right. 


YES 


NO 


¥ 


Follow the instructions on 
the right. 
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Go to “Testing the Service Panel” on page 3-28. 
If the test fails, exchange for new ones, the following FRUs in 
sequence: 


1. Keypad on the control panel 

2. Control panel card 01A-C1A1 

3. Device adapter interface card 01A-A1B1 

4. System adapter (microprocessor) card 01A-A1CS. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Disconnect the mainline power cable at the back of the drawer, 
then exchange, for a new one, the Power switch on the front 
panel. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Power off the Model B and check the lights with the primary 


power switched on. Go to “Problem Isolation Entry Point C” on 


page 8-20. 


17 


| Call for support and report your 
| problem. 
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Using-System Publications .............. 0.0000 eee eee eae 
Publication References Made from This Book .................. 
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Using-System Publications 


For information about the maintenance procedures for the using system, see its service guide. 


Publication References Made from This Book 


¢ IBM 9335 Direct-Access Storage Subsystem Guide to Unit Reference Codes, SY33-0143 
¢ IBM 9335 Direct-Access Storage Subsystem: Parts Catalog, $135-0021 
¢ IBM 9309 Rack Enclosure: Guide to Analyzing Problems, SA24-4077. 
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introduction 


Note: If you have been sent to this chapter to run a diagnostic test program, go to “Running Diagnostics 
from the Service Panel” on page 3-17. 


This chapter has four main sections: 
¢ The first section describes the physical controls and indicators on a Model A and a Model B. It starts 
with “Model A: Controls and Indicators” on page 3-4. 
¢ The second section describes the diagnostic programs that can be used from the Model A and that are 
part of the Model A microcode. It starts with “Diagnostic Programs in the Model A” on page 3-15. 
¢ The third section describes the use of the service panel on the Model A to perform the diagnostic 
programs described in the second section. It starts with “Running Diagnostics from the Service Panel” 


on page 3-17. 


¢ The fourth section is a summary of some other diagnostic aids that can be used in problem isolation for 


the IBM 9335 Direct-Access Storage Subsystem. It starts with ‘Microcode Trace Procedure” on 
page 3-38. 
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Model A: Controls and Indicators | 


Front Panel 


The control panel (Figure 3-1) on the front of the Model A contains the switches and indicators needed for 
normal operation of the IBM 9335 Direct-Access Storage Subsystem. 


Figure 3-1. Model A Control Panel 


Control Panel Switches and Indicators 

The control panel contains the following switches and indicators: 

Attachment A Enable/Disable 

When set to Disable, this switch disconnects the Model A from the using system. 

Power 

This switch powers-on or powers-off the Model A. The power indicator is on when power is on. 
Controller Check 

This indicator is on when a failure stops the Model A microprocessor. 

Controller Ready 


This indicates that the Model A is ready for use. It flickers during normal operation. 
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Back Panel Switch and Indicators (Early Version) 
The back panel (Figure 3-2) of the early version of the Model A has the following switch and indicators: 
Swi 

This switch sets the address of the Model A. 

LI 

This light indicates that power is present at the Model A. 

L2 

This light indicates a dc power failure. 

L3 

This light indicates that the unit has overheated. 

L4 


This light indicates that the primary ac power-supply fuse has blown. 


Light L4 


Light L1 Light L2 = Light L3 Address 
Switch SW1 


Figure 3-2. Model A Back Panel (Early Version) 
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Back Panel Switch and Indicators (Later Version) 

The back panel (Figure 3-3) of the later version of the Model A has the following switch and indicators: 
SWI 

This switch sets the address of the Model A. 

Li 

This indicates that power is present at the Model A. 

L2 

This indicates that the primary ac power-supply fuse has blown. 

L3 


This indicates that the unit has overheated. 


Light L1 Light L2 Light L3 Address 
Switch SW1 


Figure 3-3. Model A Back Panel (Later Version) 
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Model A: Service Panel Description 


The Model A service panel (Figure 3-4) contains a three-digit reference display and a hexadecimal keypad. 
It is installed beside the control panel and behind the removable front panel. 


Reference 
Display 


Figure 3-4. Model A Service Panel 


The purposes of the reference display and keypad are: 
¢ To display the IML status of the subsystem 
¢ To display codes associated with failures during basic assurance tests (BAT) 
¢ To run the Model A diagnostic programs 
¢ To reset the Model A 
¢ To run the BATs in a loop 
¢ To display the unit history log 
¢ To display machine exception data (MED) 
¢ To display diagnostic sense data 
¢ To display control block data. 
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Service Panel Reference Display 


The service panel reference display digits have these functions: 


Type of data — Keypad entry 
displayed display positions 

This defines the These show data entered 
data shown in the at the keypad, error codes, 
other two positians. or service data. 


The character (number or letter) shown in the left-hand position of the reference display defines the type and 
meaning of the data shown in the other two positions, thus: 


Table 


3-1. Reference Display Summary 


Tae [ier ingionc et autor 


Display 


re 
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Service Panel Keypad 


You use the keypad (Figure 3-5), together with the reference display, to run the diagnostic programs. 


Figure 3-5. Service Panel Keypad 


Use the keys as follows: 
¢ ON: Press this to start the diagnostic program. 


¢ 0-—F: Press these to enter hexadecimal characters (data) into the Model A. Each character entered 
from the keypad is displayed in the nght-hand position of the reference display, moving the previous 
entry to the center position. 


If you make a mistake during entry, provided you do not press ENT, you can continue to enter 
characters from the keypad until the correction is made. 


¢ ENT (Enter): Press this to enter the data. What you enter is displayed in the center and right-hand 
positions of the reference display. 


An entry error is shown by EE in the center and right-hand display positions. If this happens, reenter 
the data correctly. 


¢ RES (Reset): Press this together with ON, to reset the Model A when the characters AB are displayed 
in the center and right-hand positions of the reference display. 


¢ OFF: Press this to end the diagnostic program. This key can be pressed at any time during a diagnostic 
program. 
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Model B Controls and Indicators 


Front Control Panel 


The control panel (Figure 3-6) on the front of the Model B contains a reference display and the switches 
and indicators necessary for normal operation. 


Le sm Se a ta Davica 0 Aaady . r 
1 Attantion a Emer yor Icy 2s 
; (2-2) Ct Power Enable ae 
Thermal Motor Vics | Ready - — 
Cheor Chack Device 1 Attention Pawar Ot ia iad 
coe | Draable os) 


Figure 3-6. Model B Control Panel 


Reference Display 
The reference display shows a single hexadecimal character representing a power reference code: 
Code Meaning 


Control voltage present with the Power switch set to Delayed Off 
—5 V over voltage 

—12 V over voltage 

+5 V over voltage 

+ 12 V over voltage 

+ 66 V over voltage 

This code is not valid 

All dc levels over voltage 

This code 1s not valid 

—5 V under voltage 

— 12 V under voltage 

+5 V under voltage 

+ 12 V under voltage 

+ 66 V under voltage 

Both — 12 V and + 12 V under voltage 
All de levels under voltage 


SAM™MTODWS OMADNAWNH OO 


Under normal operation, this display shows a 0 when the Power switch 1s set to Delayed Off, and is blank 
when power-on 1s complete. 
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Switches and Indicators 
The control panel on the Model B has the following switches and indicators: 
Device 0 Enable/Disable 


When this switch is set to Disable, the Model B completes any actuator-0 (logical-device-0) operation in 
process, and then makes device 0 unavailable to the using system. 


Device 1 Enable/Disable 


When this switch is set to Disable, the Model B completes any actuator-1 (logical-device-1) operation in 
process, and then makes device 0 unavailable to the using system. 


Device 0 Attention 


This switch, which has a Ready indicator associated with it, causes the read/write heads of actuator 0 to 
return to the home position (cylinder 0 with head 0 selected). The Model A sends a signal to the using 
system reporting that the actuator has changed from “not ready” to “ready.” The Ready indicator, which 
flickers during normal operation, shows that actuator 0 is ready for use. 


Device 1 Attention 


This switch, which has a Ready indicator associated with it, causes the read/write heads of actuator | to 
return to the home position (cylinder 0 with head 0 selected). The Model A sends a signal to the using 
system reporting that the actuator has changed from “not ready” to “ready.” The Ready indicator, which 
flickers during normal operation, shows that actuator 1 is ready for use. 


Power 


When set to On, this switch starts a power-on sequence. The indicator associated with the switch lights 
when the switch is set to On and shows that ac power is present at the Model B. If there 1s a fault, power is 
removed and the appropriate power reference code is displayed on the front panel. 


When set to Delayed Off, it starts a 33-second braking sequence to stop the motor, after which ac and dc 
supplies are switched off. 


Note: Power control circuits are not affected by this switch. A voltage is present in the power control 
circuits whenever ac power 1s connected to the Model B. 
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Unit Emergency 


This switch is not installed on later Model Bs. If installed, this switch is covered with a blanking plate. 
This switch instantly removes ac power from the Model B when it is switched from Power Enable to Power 


Off. 


Note: Because this switch bypasses the normal controlled braking operation, it must only be used in 
emergencies. Repeated use of this switch may result in reduced reliability, or damage to the heads and disks, 


or both. 

Thermal Check 

This indicates that the Model B power supply unit or the disk enclosure has overheated. In this case, the 
delayed power-off sequence is initiated. The thermal sensors inhibit power on until the unit has cooled 


down. The thermal sensors reset automatically without manual intervention. (Power is not switched on, 
however, until the Power switch is set to Delayed Off and then to On.) 


Motor Check 


If your IBM 9335 serial number is from 57-B0000 onward, this light will show for one second during initial 
power-on. If it stays on or comes on when the unit is in operation, an unsafe-motor condition has occurred. 


If your IBM 9335 serial number is before 57-B0000, this light may flash during power on. If it stays on 
when the unit is in operation, an unsafe-motor condition has occurred. 


This initiates the delayed power-off sequence. DC power remains on to allow sense data to be collected. 


Power Ready 


This light shows that the power-on sequence has ended and that all dc power is present at the Model B. 
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Back Panel Indicators and Circuit Protectors 


The back panel (Figure 3-7 on page 3-14) of the Model B has the following indicators and circuit 
protectors: 


LI 

This light indicates, when lit, that ac power is present at the ac power box in the Model B. 

VSI 

Voltage selector switch. 

CBI 

Mainline ac circuit breaker. 

CB2 

Circuit breaker in ac line to transformer T1. 

CB3 

Circuit breaker in ac line to transformer T2. 

CB4 

Circuit breaker in ac line to the motor start circuit. This circuit breaker is not installed on later Model Bs. 
CBS 

Circuit breaker in T1 5 V secondary circuit. 

This lever normally remains in the unlocked position (to the right, as shown in Figure 3-5 on page 3-9) so 


that the disks can rotate. Move it to the locked position (down slightly then left) only before you move the 
Model B or remove the disk enclosure. 
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Internal Indicators and Circuit Protector 

These indicators can be seen only when the top cover of the Model B drawer has been removed: 

A green light-emitting diode (LED) in the power supply unit (Power on indicator). 

This indicator is lit when ac supply is present at the power supply unit. It is visible through a hole near the 
right front of the top cover of the power supply unit 01A-D1IA1 viewed from the front of the Model B. 
(See Figure 9-3 on page 9-4.) 


An LED in the motor driver box (Motor Driver DC Indicator). 


This indicator is lit when a dc supply is present at the motor windings. It is visible through the left side of 
the motor driver box 01A-CIA1 viewed from the front of the Model B. (See Figure 9-3 on page 9-4.) 


CB6 is a circuit breaker in the 66 V dc line to the actuator drivers. 


Four Circuit Breakers Marked CB3, CB5, CB2, CB4 


CBB — 
(inside) 


Voltage Light CBt Spindle 
Selector L1 Lock 
Switch Lever 


Figure 3-7. Model B Back Panel 
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Diagnostic Programs in the Model A 


The diagnostic programs ensure that the subsystem works correctly. They are also used during service 
procedures to find failed field-replaceable units (FRUs) and verify the repair. 
There are four types of diagnostic program: 

e Basic assurance tests for the Model A. 


These tests run automatically every time that the subsystem is powered on, and when the Model A is 
reset. They test the Model A hardware. 


¢ Diagnostic test program for the Model A. 

This program tests the operation of the reference display and keypad on the Model A service panel. 
¢ Diagnostic data retrieving programs. 

These programs display data, stored in the Model A, that may be used for problem isolation. 

Note: This data is lost if the Model A 1s powered off or reset. 
¢ Diagnostic test programs for the Model B. 


These programs test the Model Bs that are attached to a Model A. They consist of a series of linked 
tests and two nonlinked tests. The tests run when requested at the using system or when selected at the 
service panel on the Model A. 


Basic Assurance Tests for the Model A 


Basic assurance tests (BATs) check for, and identify, failures in the Model A hardware that can be tested 
without transferring data. The tests, which are in read-only storage (ROS), run each time the subsystem is 
powered on or a Model A reset occurs. 


The BATs must end an error-free run before an initial microcode load (IML) operation can start. 
If the BATs detect a hardware failure in the Model A, the Controller Check light goes on and the 


microprocessor 1s stopped. An error code is displayed on the service panel reference display at this time, 
which ts used for FRU isolation. See the Guide to Unit Reference Codes for repair actions. 


Note: The BATs can be run in a continuous loop. See page 3-37 for the procedure. 


Diagnostic Test Program for the Model A 


This test program checks for the correct operation of the reference display and keypad on the service panel of 
the Model A. See page 3-28 to use the program. 
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Diagnostic Data Retrieval Programs 


Using the Model A service panel, you can run the following diagnostic data retrieval programs: 
1. Display the URC history log for the subsystem; see page 3-25 to use the program. 


2. Display the last MED record for the Model A and each Model B in the subsystem; see page 3-23 to use 
the program. 


3. Display Model B diagnostic sense data. This data is for use by a support center and is not described 
here; see page 3-27 to use the program. 


4. Display control block data. This data is for use by a support center and is not described here; see page 
3-28 to use the program. 


Note: The data that can be displayed by these programs is lost if the Model A is powered off or reset. 


Diagnostic Test Programs for the Model B 


A set of test programs for the Model B is stored in the Model A. These test programs check for correct 
operation of the logical devices attached to the Model A. You can select the test you want to run and how 
you want it to run. Table 3-3 on page 3-31 and Table 3-4 on page 3-34 each show a table of test 
programs, followed by a description of each test. “Selecting Diagnostic Test Run Options” on page 3-35 
describes the options for running the tests. 


Warning: The tests shown in Table 3-3 on page 3-31 (linked tests) should not be run as separate tests 
unless instructed. 


Test 10 (which gives the linked tests as a series) must always be run before the device is returned to the 
customer. 


You can usually run the diagnostic test programs to the Direct-Access Storage Subsystem from the using 
system. (See the using system manual.) If the using system is not available, you can run the diagnostic test 
programs from the service panel on the Model A; see page 3-18 to use the programs from the panel. 


Each Model B has two logical device addresses, one for each of its actuators. The first Model B attached to 
the Model A has logical device addresses 0 and 1, the second has addresses 2 and 3, and so on (see ‘Logical 
Device Addresses” on page 3-30). The diagnostic test programs check only one logical device at a time. On 
some systems, the other logical device in the same Model B can continue to be used by the system while a 
test program is run, unless you want to run diagnostic test program 21. A logical device must be offline 
from the system before you run test programs to it. 
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Running Diagnostics from the Service Panel 


Note: Model B diagnostic tests should be run from the using system where possible. See the system 
publications for procedures. The service panel can be used by a service representative for the functions 
shown in Table 3-2. The first column of the table shows the number you enter at the keypad to select that 
function during the selection sequence. 


e ® 
4 


3-2. Service Panel Functions 


Sd bated | ell 
page 3-18 

2 : 

3 


= Display unit reference code history log “Displaying the URC History Log” on page 3-25 


Table 


Display machine exception data “Displaying the MED” on page 3-26 
4 “Displaying Diagnostic Sense Data” on page 3-27 


Display control block data “Displaying Control Block Data” on page 3-28 


| 6 | Run the service panel test “Testing the Service Panel” on page 3-28 


For additional functions that the service panel can be used for, see: 


Display diagnostic sense data 


¢ “Resetting the Model A from the Service Panel” on page 3-37 
¢ “Looping the Basic Assurance Tests” on page 3-37. 
Reference Display shows xEE 


If you pressed ENT at the service panel keypad and xEE (where x is any hex character) is displayed on the 
reference display, you have made an Entry Error. 


Key again the data you want to enter, ensuring that it is correct for the procedure you are following. 
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Running a Diagnostic Test Program 


Warning: Ensure that the direct-access storage being tested is offline (disabled) from the using system before 
you run a diagnostic test program to it. 


This section tells you how to run the diagnostic test program from the Model A service panel and gives an 
example procedure. 


Example of Procedure 


ACTION RESULT 


] 


Press ON. 100 is displayed. 


ys 


Press key 1. Selects Model B test program. 
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3 


Press ENT (Enter). 


4 


Enter the address (0 through 7) of the 
logical device that is to be tested. 


See “Logical Device Addresses” on 
page 3-30 for information. 


Press ENT. 


200 is displayed. 


300 is displayed. If 2DB is displayed, go to “Forcing a Test to 
Run” on page 3-23. 
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6 


Key in the number of the test you want 
to run. 


See “Model B Diagnostic Test 


Descriptions” on page 3-31 for 
reference. 


Press ENT. 


8 


Key in the number of the test run 
option you want to use. 


See “Selecting Diagnostic Test Run 


Options” on page 3-35 for information. 
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In this example, test 10 has been keyed in. 


400 is displayed. 


In this example, option 00 has been keyed in. 


9 


Press ENT. 


10 


If C00 is displayed, as shown, the test 


has completed without finding a failure. 


If Exx is displayed, go to the next step 
in this procedure. 


11 


When Exx is displayed, the diagnostic 
test has found a failure. The numbers 
xx are the first half of a URC. 


8xx 1s displayed. 


Note: The numbers xx indicate which test is running. If 800 is 
displayed, the test is waiting to start. 


GICTOIORO, 
4S) © © © 


) @@) © © 
EO) (0) (FF) (on) (Res 


C00 1s displayed. Go to “Completing a Diagnostic Test Program” 
on page 3-36 to continue. 


E12 is displayed. In this example, the first half of the URC is 
therefore 12. 
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12 
Press ENT. 


Fxx is displayed. The numbers xx are 
the second half of a URC. 


13 


Press ENT. 
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F34 — is displayed. In this example, the second half of the URC 
is therefore 34. 


The complete URC has now been displayed and should be noted. 
In this example, you would record a URC of 1234. 


C00 is displayed. See “Completing a Diagnostic Test Program” 
on page 3-36 to continue. 


Forcing a Test to Run 
You can force the diagnostics to run if the Device Busy, 2DB, message occurs when a device is selected for 
testing. 


Warning: 2DB may be displayed if the device selected for test is not offline from its using system. Ensure 
that an attempt to put the device offline has been made before you use the force diagnostic procedure. 


In the example sequence, a Device Busy message has occurred, so the Force Diagnostics (FD) function is 


used. 


ACTION RESULT 


2DB — is displayed. 


2 


Press F then D (FD). Force the test to run. See warning above. 


ee ee 
(4) (§) ©) © 


(6) (C) 
SOOO 
Gs) (0) @F#) (on) Fe9) 
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3 


Press ENT (Enter). 300 is displayed. Now continue from step 6 on page 3-20. 
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Displaying the URC History Log 


This function displays the last 16 unit reference codes (URC) logged by the Model A. The latest entry is 
displayed first. 


Note: URCs generated by the Model B diagnostic test programs are not stored in this log. 
Example of Procedure 


In the following example, the first record shows that device 2 has logged a URC of 1234. The second record 
shows that the Model A has logged a URC of 3456. See Table 3-1 on page 3-8. 


Note: If less than 16 unit reference codes are stored, the Operation Complete code C00 is displayed after the 
last stored URC. Therefore, if no unit reference codes are stored, C00 is displayed after 102 has been entered 
(that is, displayed at line 3 in this example). 


Key to Press Display Description 


URC history log is selected. 


The most recent record (01) will be displayed next. 


Record 01 is associated with device 02. (See “Logical Device Addresses” on 
page 3-30.) 


The first half of the URC in record 01 is 23, 


The second half of the URC in record 01 is 45. 
Record 02 will be displayed next. 

The Model A is associated with record 02. 
The first half of the URC is 34. 

The second half of the URC is 56. 


Go to “Completing a Diagnostic Test Program” on page 3-36 to continue. 
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Displaying the MED 


An error in the Model A or one of its attached devices generates machine exception data (MED). To 
display the MED, you select function 3 from the keypad. This function displays the 32 bytes of MED 
logged at the most recent failure of the device selected. For details of MED, see the 9335 Functional 


Characteristics manual. 


In the following example, the contents of the first three bytes of MED logged for device 3 are 12, 34, and 56. 


Key to Press _— Display Description 


MED display is selected. 


Device 3 1s selected. (See “Logical Device Addresses” on page 3-30.) 


8 THEN 0 680 Key in the log display option (80) that displays all bytes sequentially. 
or 


0 THEN 0 600 Key in number of the byte (from 00 decimal) that you want to display. 

ENT AQ3 The most recent MED record for device 3 is displayed. 

ENT B00 Byte 00 of the most recent MED for device 3 is displayed. 

ENT D12 The data in byte 00 is 12. 

ENT BOl Byte 01 of the MED is ready to be displayed. 

ENT D34 The data in byte | is 34. 

ENT B02 Byte 02 of the MED is ready to be displayed. 

ENT D56 The data in byte 3 is 56. 

ENT Repeat the ENT-byte/ENT-display data sequence until C00 is displayed. 
C00 Go to “Completing a Diagnostic Test Program” on page 3-36 to continue. 


OFF To end the program. 
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Displaying Diagnostic Sense Data 


This function is intended mainly for support center use, although it is used in diagnosing those intermittent 
| faults, where running diagnostics would destroy the sense data. The procedure below is not a general 
| procedure; you should only use it when instructed to in step 7 on page 1-9. 


Key to Press Display Description 
Select Model B test program 


‘x’ is the device address 
ENT 
| THEN 1 : Run diagnostic test 11 to load sense into buffer 


Force Model B to read sense data 
Sense data has been read into Model A buffer 
OFF THEN ON Start read out of buffer 


4 Display sense data 

ENT 

4 THEN 9 

ENT Read sense data at offset 49 from start of buffer 
ENT The data in offset 49 is ‘xx’ 

OFF 
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Displaying Control Block Data 


This function is intended for support center use only. No details of the data displayed are contained in this 
manual. 


The following example shows you how to display the data held in the Control Block Data area, 16 bytes at 
a time, by using function 5. The procedure is similar to those for displaying the machine exception data 
(function 3) and the sense data (function 4). 


Note: The address entered in steps 4 through 6 is checked and 6EE 1s displayed at step 5 or 7 when the 
address used is not valid. 


Key to Press _— Display Description 


100 
105 Control Block Display is selected. 


9 THEN 6 696 96 is the first byte of the address. 

ENT 600 

0 THEN 0 600 00 is the second byte of the address. 

ENT B00 Offset 0 from address 9600 will display next. 

ENT D12 The data in offset 0 from address 9600 is 12. 

ENT BOl Offset 1 from address 9600 will display next. 

ENT D34 The data in offset 1 from address 9600 is 34. 

ENT B02 Offset 2 from address 9600 will display next. 

ENT D56 The data in offset 2 from address 9600 is 56. 

ENT Repeat the ENT-byte/ENT-display data sequence until C00 is displayed. 


C00 Go to “Completing a Diagnostic Test Program” on page 3-36 to continue. 


OFF To end the program. 


Testing the Service Panel 


You use function 6 to check that the Model A control panel works correctly. 
In each step of the test, the characters you enter from the keypad are displayed in the center and right-hand 


positions. A check 1s made when you press the ENT key to ensure that they are the same as the character 
in the left-hand display position. 
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If the center and right-hand characters are not the same as the left-hand character, the mismatch causes an 
error that displays EF in the center and right-hand display positions. If the characters are the same, the next 
character to be checked is displayed in the left-hand position, with its complemented character in the center 
and right-hand positions. 


Note: If the service panel test does not give the results described in the procedure described below, change 
the following FRUs in sequence. 


1. Keypad 

2. Control panel card 01A-C1A1 

3. Device adapter interface card 01A-A1B1 

4. System adapter (microprocessor) card 01A-AICS. 


In the example that follows, the test detects an error with key 3. 


Key to Press _ Display Description 


ON 100 
6 106 The service panel is selected. 


When you press ENT, the left hand digit is the complement of the other 
two digits. When you enter the left hand digit twice, all three digits display 
the same. 


ENT Q and F are complementary. 
0 THEN 0 
ENT 1 and E are complementary. 
| THEN | 
ENT 2 and D are complementary. 
2 THEN 2 
ENT 3 and C are complementary. 
2 THEN 2 As an example, simulate a defective key by pressing 22 instead of 33. 
ENT EF is the error code. There is a second chance to allow for miskeying. 
2 THEN 2 When EF displays again, it is known that there is an error with key 3. 
4 THEN 4 
ENT | 5 and A are complementary. 
5S THEN 5 
ENT 6 and 9 are complementary. Repeat until C00 is displayed. 
Go to “Completing a Diagnostic Test Program” on page 3-36 to continue. 


To end the program. 
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Logical Device Addresses 


When making reference to a Model A and its attached Model Bs, this manual uses the logical device 
addresses shown below: 


OO F1 
OOO 


Lik Ca 


Fo | 18 Model Bese 


3rd Model B Device 0 
3rd Model B Device 1 


ri sal 4th Model B Device 0 
4th Model B Device 1 


Figure 3-8. Logical-Device Addresses and Their Model A Plugging Positions 
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Model B Diagnostic Test Descriptions 


Linked Tests for Device Checkout 


Warning: Ensure that the selected device is offline from the using system before you run diagnostic test 


programs to it. 


You can select and run the tests described in Table 3-3 either separately or as a linked series. 


Warning: Do not run linked tests separately unless you are directed to do so. 


Always run test 10 before you return the subsystem to the customer. 


Table 3-3. Linked Tests for Device Checkout 


Test 


Description 
Run tests 11 through 18 linked 


Device interface test 


Device initial reset test 


Resynchronization analysis test 
Head change and rotational-position sensing match test 


Basic seek test 
Data transfer test 
Multifunction test 


Test 10 — Linked Tests 11—18 


Selecting test 10 causes tests 11 through 18 to run as a linked series. 
Test 11 — Device Interface Test 


Test 11 checks for correct operation of the interface. The test: 


¢ Determines that basic communication 1s possible between the device adapter and the microprocessor of 


the Model B. 


¢ Checks for cable continuity between the device adapter and the Model B. 


e Checks for the correct transfer of commands across the interface. 


¢ Checks for correct loading of the device adapter sense bytes into the diagnostic buffer of the Model A. 


e Ensures that the disk enclosure motor is running. 
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Test 12 — Device Initial Reset Test 


Test 12 verifies the initial resetting of the Model B. The test: 


¢ Ensures that the Model B can be reset. 
¢ Ensures that full communication can be obtained between the device adapter and the microprocessor of 


the Model B. 
¢ Ensures that device sense bytes can be loaded into the diagnostic buffer of the Model B. 
¢ Ensures that the “operation complete” line can be reset. 


Test 13 — Resynchronization Analysis Test 
Test 13 analyzes failures in the Model B that cause resynchronization problems. It also ensures that the 


Model B can remain synchronized on all read/write heads. The test: 


¢ Selects each read/write head in sequence. 

¢ Sends a Resynchronization command to each read/write head in sequence. 
¢ Assembles a matrix table from the resynchronization results. 

e Analyzes the matrix table to identify any failures. 


Test 14 — Head Change and Rotfational-Position Sensing Match Test 


Test 14 checks the operations of the disk read/write heads. The test: 


¢ Performs head-change operations, using all practical combinations. 

¢ Ensures that the rotational-position sensing (RPS) matching is correct after each head change. 
¢ Measures the timing of each head-change operation. 

¢ Measures the RPS latency. 

¢ Ensures that the sense byte data in the diagnostic buffer area is correct after each command. 


Note: No data is transferred during this test. 
Test 15 — not used 

This is now not used. 

Test 16 — Basic Seek Test 


Test 16 checks for correct seek operations of the Model B by using a specified number of read/write head 
and cylinder addresses. The test: 


¢ Performs seek operations to cylinder/head addresses as defined in a preset table of addresses. 
¢ Compares the time taken to reach a given address against the expected time. 


Note: Additional checking for correct cylinder addresses is done by test 17. 
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Test 17 — Data Transfer Test 


Test 17 performs read operations on cylinders 0 and 982 and the diagnostic cylinder. It also performs write 
operations on the diagnostic cylinder. The test: 


¢ Performs seek operations to cylinders 0 and 982 and to the diagnostic cylinder. 

¢ Selects all read/write heads on each cylinder, as defined in the head selection table. 

¢ Identifies data fields that have no permanent errors in the first 16 sectors of each of the selected cylinders. 

¢ Reads the identity (ID) bytes of the first sector that has no errors, in the first 16 sectors of each of the 
selected cylinders. 

¢ Verifies the ID field of the first sector that has no errors, in the first 16 sectors of each of the selected 
cylinders. 

¢ Checks that verify-compare hardware is working by forcing an ID mismatch. 

¢ Writes predetermined data patterns on one sector of all tracks on the diagnostic cylinder. 

¢ Reads back the data patterns and compares them with the expected data pattern. 


Test 18 — Multifunction Test 


Test 18 checks the integrity of the diagnostic cylinder and ensures that it can be used for running diagnostic 
test programs. The test does this by identifying any sector IDs that may have become damaged during 
earlier runs of diagnostic tests when hardware faults existed, or during other engineering actions. The test: 


¢ Checks the ID areas of the diagnostic cylinder to ensure that past engineering action has not damaged 
the sector [Ds to an extent that prevents acceptable running of the diagnostic test programs. 

¢ Checks for the data-field format used on the diagnostic cylinder. 

¢ Checks head-offset operations. 

¢ Operates and tests the Moved ID and Extended Moved ID facility. 

¢ Checks the cyclic redundancy check (CRC) and error checking and correction (ECC) hardware. 
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Nonlinked Tests for Device Checkout 


The nonlinked tests (Table 3-4) must be run as separate tests. They can be run from the using system or 
from the Model A service panel. 


Table 3-4. Nonlinked Test Routines 


Motor-stop operation test 
Device interface adapter wrap test 


Test 21 — Motor-Stop Operation Test 


Warning: Both actuators of the Model B must be offline to the using system before test 21 is run to the 
Model B. 


Test 21, which is not linked to any other test, ensures that motor-stop operations can be done successfully. 
It must be run only with device 0 in the failing Model B. 


The test operates in this way: 


. It ensures that the motor is running and at full speed. 

. It then sends a Stop Motor command. 

. After 30 seconds, the “operation complete” line should be active and no errors should appear. 

. If there are no errors, the test sends a Start Motor command. 

. The test ends when the ‘operation complete’ line is active and the motor is running again. 

. At the end of a successful test, only device 0 in the failing Model B is READY. Device 1 in the failing 
Model B must be made ready by pressing the device 1 attention button. 


Nn BR WD — 


Note: The number of start/stop operations is controlled to prevent overheating of the motor. 
Test 31 — Device Adapter Interface Wrap Test 


Test 31, which is not linked to any other test, checks the integrity of the device adapter interface by sending 
a test signal from the Model A to the interface and back, comparing the signal sent with the signal received. 


| Note: Test 31 must be run with address 0 selected (see Figure 3-8 on page 3-30). It is recommended that 
| the Model A and all attached Model Bs should be powered on, ready, and enabled because Test 31 checks 
| all devices via address 0. 
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Selecting Diagnostic Test Run Options 


Enter one of the test run options during the test-selection sequence to select how you want the test to run. 
See Table 3-5. 


Note: If you have not been instructed to use any specific option, use option 00. 


Table 3-5. Diagnostic Run Options 
No. Diagnostic Run Option 


No. 
[00 [Nona ection Rane theft or lnk ea). Repo the is enor Seco. 
LO. | Loop — stop on error. Loops the test (or linked tests) until the first error is detected. 


0 Force — force Model B to read sense. Use only as directed. 

0 Loop — bypass errors. The selected test (or linked tests) is looped. If an error is detected, the 
tests restart at the beginning. No errors are reported. 

10 Fast speed, single run — stop on error. 

11 Fast speed, loop test — stop on error. 

As option 02, but fast speed. 

13 Fast speed, loop test. Restarts the test(s) from the first test without indicating an error 

condition. 


Note: Ifa loop option is selected, the diagnostic test programs can only be stopped by pressing OFF on the 
keypad at the Model A service panel. The diagnostic test programs end when the current loop is being run. 


Normal-speed operation (the default) has minimum effect on the speed of operation of the using system. 
Ensure, however, that the device to be tested is offline from the using system before tests are run to it. 


Fast-speed operation impacts the speed of operation of the using system to such an extent that the effects are 
obvious. 
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Completing a Diagnostic Test Program 


When a diagnostic test program has completed its current operation, C00 is displayed on the reference 
display of the Model A service panel. 


Warning: If you have been running Model B diagnostic test programs, the device selected is offline. The 
using system cannot access the device until OFF is pressed. 


When you have finished with the diagnostic programs, press OFF on the keypad at the Model A service 
panel. 


Rerunning Diagnostic Test Programs After Completion 


If you want to run a diagnostic program again, the options from Table 3-6 can be used. Press 9 on the 
keypad, followed by 3, 4, 6, or 8. Then press the ENT key; the diagnostic program starts again at the 
selected point. 


9 THEN 
8 
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Resetting the Model A from the Service Panel 


Warning: Resetting a Model A can cause loss of data for the customer. Therefore, ensure that the 
Model A and all attached Model Bs are offline from the using system before you reset the Model A. 
You can use the service panel to reset the Model A as follows: 

1. At the keypad, press ON, then A, then B. The reference display shows AB. 

2. Press RES (Reset). 


The Model A is reset and the basic assurance tests now can be run. 


Note: To prevent accidental use of the Reset key, the Model A is reset only when the reference display 
shows AB. 


Looping the Basic Assurance Tests 


The service panel can be used for looping the basic assurance tests. 


The BATs, when selected from the service panel, run in an endless loop that stops only after a power-on 
reset or if the BAT's detect an error condition. 


Warning: Ensure that the Model A and all attached Model Bs are offline from the using system before you 
loop the BATs. 
You loop the BATs from the Model A service panel as follows: 

1. At the keypad, press ON, then B, and then 1. 

2. Press ENT (Enter). 

3. Press B, then 2. 

4. Press ENT. 


The BATs now run in a loop. 


Note: To leave this procedure, power the Model A off then on again. 
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Other Diagnostic Aids 


Error Recording by the Using System 


Information concerning errors and checks that occur during operation of the Direct-Access Storage 
Subsystem can be obtained from the using system. 


Details of the error recording and retrieval procedures are given in the using system publications. 


Microcode Trace Procedure 


If the BAT and the diagnostic test programs (together with the problem isolation procedures) do not find a 
fault, the problem could be in the microcode. Ask your support center for help. 


Disk-Surface Management 


Disk-surface management is needed if the disk surface in a sector becomes damaged. If this occurs, the 
defective sector can be reassigned to a reserved good sector. The using system reassigns defective sectors. 
See the using system publications for more information. 
Typical disk-surface management operations are: 

¢ Surface Analysis 


This operation analyzes the selected disk surface and lists failing sectors that cannot be used for data 
storage. 


¢ Defective Sector Reassignment 


This operation assigns the defective sectors found in a surface analysis to the reserved good sectors. 
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In this chapter, the field-replaceable units (FR Us) for the IBM 9335 Model A Device Function Controller 
are grouped into sections by their functional machine areas. 


The 


sections are: 

Powering on and off 
Panels and covers 
Power FRUs 

Logic cards and boards 
Miscellaneous FRUs 


Internal and external cable assemblies. 


After installing a new FRU, or reinstalling an old one, go to “Cleanup and Repair Verification” on 
page 5-23. 


Warning: 


l. 
2. 


Do not apply power to the power FRUs after they have been removed. 


When removing electrostatic discharge (ESD) sensitive FRUs, use the field ESD kit (IBM part 6428316) 
in accordance with CEM 270 (305). 


| Removing and Installing a Drawer 


Some of the repair actions decribed in this chapter may require you to remove a drawer. Removal and 
installation instructions for the drawer are contained in Setting Up Your IBM 9335, GA33-3144. 
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Powering the Model A Off and On 


DANGER 


Powering Off 


Power off the Model A. Set the Power switch at the control panel on the front of the 
drawer to Off. 


Disconnect the mainline power cable from the back of the drawer 
(see Figure 4-2 on page 4-4). 
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Figure 4-1. Power Switch 
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Powering On 


Power on the Model A. 
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Connect the mainline power cable at the back of the drawer as 
follows: 


1. Open the spring clip on the socket for the mainline power 
cable by pressing in the sides of the clip and pulling it out. 


2. Plug the mainline power cable connector into the socket. 
3. Retain the plug by pressing in the sides of the spring clip and 
lifting it over the plug. 


Set the Power switch on the control panel to On. 


Connector for 
main power 
supply cable 


Figure 4-2. Mainline Power Cable Connector 


Panels and Covers 


Removing the Front Panel 


Remove the front panel. Hold the front panel by each recess and pull it forward 
from the drawer. The panel is held to the drawer by spring clips 


El. 
Installing the Front Panel 
Install the front panel. Align the studs on the front panel with spring clips in the 


drawer and press on both ends of the panel until it clicks into 
position. 
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Figure 4-3. Front Panel 
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Removing and Installing the Top Cover 


1 


Remove power from the drawer. 


2 


Remove the front panel. 


3 


Remove the top cover. 


Installation is the reverse of removal. 
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See page 4-3. 


See page 4-5. 


Check that the shipping clamp is not holding the cable support 
carrier to the rack. See page 4-34, and Figure 4-17 on page 4-35. 


Turn the thumb levers at each side of the front panel inward, 
toward the center of the drawer. 


Slide the drawer out of the rack until 1t locks in its extended 
position. 


Loosen the four screws and lift off the top cover fq. 
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4-4. Removing and Installing the Top Cover 


Figure 
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Removing the Control Panel, Power Switch, Logic Board, and Keypad 


Note: These are four FRUs; exchange them in sequence and continue only as far as is necessary. 


1 


Remove power from the drawer. 


2 


Open the drawer and remove the top 
cover. 


3 


Remove the control panel. 


4 


Remove the Power switch. 


5 


Remove the control panel logic board. 
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See page 4-3. 


See page 4-6. 


Unplug the ribbon cable from position C2 on the logic board 
at the back of the card gate 4. 


See the detail on Figure 4-7 on page 4-13 and pull out the plug 
from position P4 behind the Power switch J. 


Remove the two screws §§, then tilt the panel upward from the 
bottom and disengage it from the two slots [J in the front of the 
drawer. 


Withdraw the nbbon cable through the opening in the front of the 
drawer and remove the control panel jj. 


Remove the two screws [J and detach the Power switch [J and 
the ground lead from the panel. 


Remove the three screws [J and detach the circuit board 
from the panel. 


“ 


i 


etal 


see D 


Detail A 


Figure 4-5. Removing the Control Panel, Power Switch, Logic Board, and Keypad 


6 


Remove the keypad. Unplug the nbbon cable from the circuit board. 


Carefully peel the touch-sensitive keypad from the recess in the 
front of the control panel J, and remove it together with its 


ribbon cable 
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Installing the Control Panel, Power Switch, Logic Board, and Keypad 


Install the control panel, Power switch, Installation of these is the reverse sequence of removal. 


logic board and keypad 
Ensure that the Power switch cable is at the top of the control 


panel. 
Ensure that the lugs engage with the holes in the frame [Rf 


Restore power to the drawer (see page 4-4). 
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Model A Information 


Detail A 


and Keypad 
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Figure 4-6. Installing the Control Panel, Power Switch, Logic Board 
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Power FRUs 


Removing the Power Box 


1 


Remove power from the drawer. 


Zz 


Remove the top cover. 


3 


Unplug the dc power cable. 


4 


Remove the power box. 
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See page 4-3. 


See page 4-6. 


Unplug the dc power cable connectors P 1 and P2 [J from the 
front of the power box ff. 


DANGER 


Do not attempt to remove the cover from this unit. It 
contains electrical shock hazards. 


Unplug the ac power cable connector P3 from the side of the 
power box. If the ac power cable is as shown in [J], remove it 
from the clips J. If it is installed as shown in FJ, then 
continue. 


Remove the two screws at the front of the power box [f. 
Remove the ground strap by undoing the screw J. 


Loosen screw [J at the back of the power box, then slide the 
power box forward and lift it out of the drawer. 


Installing the Power Box 


Install the power box. Install the power box in the reverse sequence of removal. 


Note: Ensure that the following are reinstalled: 


¢ The ground strap. (Ensure that the external lock washer is 
correctly positioned between the ground strap and the frame.) 


¢ The shake-proof washers under the two front retaining screws 


| 


Restore power to the drawer (see page 4-4). 


Figure 4-7. Power Box 


Chapter 4. Model AFRUs 4-13 


Removing the Card Gate Cooling Fan 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the front panel. 


4 


Remove the card gate cooling fan. 
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See page 4-3. 


See page 4-6. 


See page 4-5. 


Remove the four screws and take off the fan guard —4. 
Disconnect the two power cables and the ground cable [J 
from the fan ij. Note where the cables come from so they can 
be reinstalled in the same place. 


Lift the fan up and out of the drawer. 


Remove the two screws and washers and detach the fan cowl 


Figure 4-8. Removing the Card Gate Cooling Fan 
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Installing the Card Gate Cooling Fan 


Install the cooling fan. 
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Reinstall the ground cable [J before pushing the fan into its 
mounting. 


Then install the card-gate cooling fan in the reverse sequence of 
removal. 


Note: Engage the tab [J on the back of the fan cowl in the guide 
on the front of the card gate (if installed), and push the fan down 
into the drawer. 


Warning: Be careful not to trap the card-gate signal ground cable 
between the fan cowl and the card gate. 


Restore power to the drawer (see page 4-4). 


™ 
™ 


a a 
8 \  . 
7 | 
SB — See Detail A 


OS 


Figure 4-9. Installing the Card Gate Cooling Fan 
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Removing and Installing the Thermal Trip Switch 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the thermal trip switch. 


Installation is the reverse of removal. 
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See page 4-3. 


See page 4-6. 


Remove the two push-on connectors from the thermal trip switch 
to disconnect the ac power cable —4. 


Remove the two screws and washers and lift the switch off its 
mounting bracket [J. 


Figure 4-10. Thermal Trip Switch 
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Logic Cards, Gate, and Board 


Logic Card Positions in the Gate 


The logic cards and their positions in logic board 01A-A1 are: 
¢ Device adapter interface card — position 01A-A1B1 
¢ Device adapter read/write card — position 01LA-AIAI 


¢ System adapter (microprocessor) card — position 01A-AICS. 
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Removing the Logic Cards 


I 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Disconnect the ribbon cables. 


4 


Remove the card retainer and 
interposers. 


5 


Remove the logic cards. 


Installing the Logic Cards 


See page 4-3. 


See page 4-6. 


Disconnect the ribbon cables —] from the front of each logic card 
as required. 


Remove the three screws noting that the short screw is from 
the end nearest the fan. These three screws remove the card 
retainer bar [J (if fitted). Remove the interposers from 
positions 01A-A1A1-W and 01A-AIAI-X. 


Remove the plastic card retainer —4. 


Pull the cards horizontally from the card gate [J using the pull 
tabs at the end of each card. 


If a card has to be exchanged for a new one, remove the 
interposers and the card carrier because they are needed for use on 
the replacement card. 


Installation is the reverse of removal. Be careful to latch the ribbon cable connectors securely. 
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Device Adapter Read/Write Card 


Device Adapter Interface Card 


System Adapter (Microprocessor) Card 
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Card Positions in Gate O1A-A1 


Figure 4-11. Removing and Installing the Logic Cards 
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Removing the Card Gate 


1 


Remove power from the drawer to be See page 4-3. 
serviced. 


2 


Remove the top cover. See page 4-6. 


3 


Remove the cables. Slide the card gate to the left by loosening the back two screws 
and removing the front two screws J. 


Unplug the four interface ribbon cables 01A-AIB1 from the top 
card OLA-AICS. 


Remove the two screws from the card gate cover and pull 
the cover from the card-gate frame. 


Remove the signal ground cable from the card-gate frame. 


Unplug the control panel ribbon cable [J from the logic board, 
together with the six dc power cable connectors ff. 


Unplug the address switch connector at position B7 on the 
logic board. 


4 


Remove the card gate. Remove the two screws from the corners of the card gate. 


Lift the card gate out of the drawer. 


Installing the Card Gate 


Install the card gate. Install the card gate in the reverse order of the removal 
instructions. 


Restore power to the drawer (see page 4-4). 


4-24 IBM 9335 Service Guide 


Detail A 


Figure 4-12. Removing and Installing the Card Gate 
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Removing the Logic Board 


] 


Remove power from the drawer. See page 4-3. 


2 


Remove the top cover. See page 4-6. 


3 


Remove the card gate. See page 4-24. 


4 


Remove the logic cards from the card See page 4-22. 
gate. 


5 


Remove the logic board. Remove the six screws and remove the logic board from 
the card gate fj. 


Warning: Do not remove screws J. 


Installing the Logic Board 


Install the logic board. Install the logic board in the reverse sequence of removal. 


Restore power to the drawer (see page 4-4). — 
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Figure 4-13. Logic Board 
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Miscellaneous FRUs 


Removing the Address Switch 


l 


Remove power from the drawer. See page 4-3. 


2 


Remove the top cover. See page 4-6. 


3 


Remove the address switch cable. At the back of the drawer, remove the connector from the back of 
the address switch fj. 


4 


Remove the address switch. At the switch, compress the top and bottom retaining clips 
into the body of the switch. 


Push the switch (from the inside) out through the rear panel of the 
drawer. 


Installing the Address Switch 


Install the address switch. Connect the address switch in the reverse sequence of removal. 


Restore power to the drawer (see page 4-4). 
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Figure 4-14. Address Switch 
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Removing the Slide Assemblies 


Note: Each drawer in the rack has a right-hand slide and a left-hand slide. To remove a slide, you have to 
take the drawer out of the rack. 


1 


Remove power from the drawer. See page 4-3. 


2 


Remove the drawer. Disconnect the ac power cable and the logic cables from the back 
of the Model A. 


Remove the cable-carrier hinge pin (see step 3 on page 4-34). 
Remove the front panel (see page 4-5). 

Turn the thumb levers at each side of the front of the 
Model A inward toward the center of the drawer and pull them 


away from the rack. 


Slide the drawer out of the rack until it locks in its extended 
position. 


CAUTION: 
The drawer weighs approximately 17.5 kg (38 Ib). 


Lift the drawer off its slides and away from the rack. 


Turn the thumb levers inward and push the slides back into the 
rack. 


3 


Remove the slide assemblies. Note: Make a note of the position of the slides in the rack before 
removing the securing screws. 


Remove the screws at the front and at the rear of the rack. 


When removing the screws at rear-right, support the cable support 
carrier. 


Save the shipping clamp J. 


Remove the slide assemblies. 
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Figure 4-15. Removing the Slide Assemblies 
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Installing the Slide Assemblies 


1 


Install the slide assemblies. Place the slide assemblies in the rack, ensuring that the pins 
are in the correct holes in the rack. 


Insert the screws that hold the slides to the rack. Do not fully 


tighten them. (Include the cable support carrier at right-rear and 
the shipping clamp [J at left-rear.) 


2 


Install the drawer. CAUTION: 
The drawer weighs approximately 17.5 kg (38 Ib). 


Fully extend each slide and ensure it is locked in the out position. 


Locate the drawer on the slides so that the holes on the drawer are 
aligned with the spigots on the slides. 


Push the drawer in. 

Tighten the screws that hold the slides to the rack. 
Reinstall the front panel. 

Reinstall the cable carrier hinge pin. 


Reconnect the ac power and the logic cables at the back of the 
drawer. 


3 


Restore power to the drawer. See page 4-4. 
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Figure 4-16. Installing the Slide Assemblies 
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Removing the Cable Support Carrier 


] 


Remove power from the drawer. 


2 


Remove the cables from the cable 
support carrier. 


3 


Remove the cable support carrier. 
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See page 4-3. 


Release the shipping clamp (if not as shown) by loosening screws 
and sliding the bar to the left. 


Note the position of the cables in the cable support carrier J. 


Loosen the captive screw [J and fold out the cable support 
carrier. 


Open the cable clips and remove the cables. 


Close the cable clips. 
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Remove the screw that holds the cable support carrier to the 
rack. 


Remove the hinge-pin that holds the cable support carrier to 
the bracket on the left-hand side of the drawer. 


Remove the cable support carrier from the rack. 
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Figure 4-17. Removing the Cable Support Carrier 
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Installing the Cable Support Carrier 


I 


Install the cable support carrier. 


2 


Install the cables in the cable support 
carrier. 


3 


Restore power to the drawer. 
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Reinstall the hinge-pin that holds the cable support carrier to 
the bracket on the left-hand side of the drawer. 


Attach the cable support carrier [J to the rack with screw [J]. 


Ensure that the captive screw [J is loose and fold out the cable 
support carrier. 


Open the cable clips J. 

Refer to your note of the cable positions, and place the cables into 
the cable support carrier in the order in which they were removed, 
then close the clips [@. 


Fold in the cable support carrier and tighten the captive screw [J. 


Close and open the drawer and check that the cable support carrier 
moves in and out correctly. 


See page 4-4. 
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Figure 4-18. Installing the Cable Support Carrier 
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Internal and External Cables 


Removing the DC Power Cable 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the dc power cable. 


Installing the DC Power Cable 


Install the dc power cable. 
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See page 4-3. 


See page 4-6. 


Slide the card gate to the left after loosening the inner two corner 
screws and removing the outer two corner screws. 


Disconnect plugs P1 [J and P2 at the front of the power box 


Disconnect the ground cable at the front of the power box. 
Disconnect the signal ground cable from the card gate frame. 


Unplug the six dc power cable connectors from the back of the 
logic board. 


Lift the dc power cable from the bottom of the drawer. 


Install the dc power cable in the reverse sequence of removal. 
Reinstall the grounding connection Kj. 


Restore power to the drawer (see page 4-4). 


Figure 4-19. DC Power Cable 
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Removing the Address Switch Cable 


I 


Remove power from the drawer. See page 4-3. 


2 


Slide the drawer out and remove the See page 4-6. 
top cover. 


3 


Slide the card gate. Loosen the inner two corner screws at the base of the card gate, 
remove the outer two screws, and slide the card gate to the left. 


4 


Remove the address switch cable. Unplug the connector from the address switch [J at the back 
of the drawer. 


Disconnect the address switch cable connector plug from 
position B7 on the logic board. 


Lift the address switch cable from the bottom of the drawer. 


Installing the Address Switch Cable 


Install the address switch cable. Install the address switch cable in the reverse sequence of removal. 


Restore power to the drawer (see page 4-4). 
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Adcress Switch 
Cable Connector 


Figure 4-20. Address Switch Cable 
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Removing the Internal AC Power Cable 


I 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Move the card gate. 


4 


Remove the internal ac power cables. 


See page 4-3. 


See page 4-6. 


Loosen the inner two corner screws at the base of the card gate, 
remove the outer two screws, and slide the card gate to the left. 


At the front of the drawer, remove the ground cable from the 
ground stud. 


Remove the two push-on connectors from the thermal trip switch 


| 


Disconnect plug J3 from the back of the switched-mode power 
supply unit Eq. 
Disconnect plug P4 then remove socket J4 from its mounting (see 


Figure 4-7 on page 4-13). 


Disconnect the two power cables and the ground cable from the 
fan (shown as and 9 on Figure 4-8 on page 4-15). 


If the ac power cable is as shown in [J, remove it. If it is as 
shown in [fJ, lift it from the clips before removing it. 


Installing the Internal AC Power Cable 


Install the internal ac power cable. 
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Install the internal ac power cable in the reverse sequence of 
removal. 


Restore power to the drawer (see page 4-4). 


Figure 4-21. Internal AC Power Cable 


4-43 


Chapter 4. Model A FRUs 


Removing the Interface Ribbon Cables 


Note: The following instructions can be used for all the interface ribbon cables. 


1 


Remove power from the drawer. See page 4-3. 


2 


Remove the top cover. See page 4-6. 


3 


Remove the interface ribbon cables. Disconnect the interface ribbon cables from the card-gate. 


At the back of the drawer, remove the two screws at each 
ribbon cable connector qj. 


Push each ribbon cable connector in through the hole in the back 
of the drawer and remove the interface ribbon cable. 


Installing the Interface Ribbon Cables 


Install the interface ribbon cables. Install the interface ribbon cables in the reverse sequence of 
removal. 


Restore power to the drawer (see page 4-4). 
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Figure 4-22. Interface Ribbon Cables 
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Removing the External Cable Assemblies 


The external cable assemblies are: (1) the ac power cable, (2) the signal cables to the Model B, and (3) signal 
cables to a processor or another device. 


I 


Remove power from the drawer. See page 4-3. 


2 


Remove the external cables. Disconnect the ac power cable and the disk storage device signal 
cables from the connector panel on the back of the drawer. 


Loosen the clips on the cable support carrier (see step 2 on page 
4-34) and remove the cables. 


Installing the External Cable Assemblies 


1 


Install the external cables. Place the cable assemblies into the clips on the cable-support 
carrier (see page 4-36) and fasten the clips. 


Plug the external cable assemblies into the connector panel. 


Ensure that the connectors are firmly retained by the thumb 
SCrews. 


2 


Restore power to the drawer. See page 4-4. 
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This chapter contains power servicing details for the IBM 9335 Model A Device Function Controller. The 
contents are: 


¢ Problem isolation procedures. 
¢ Power distribution diagrams (to supplement the power problem isolation when fault-finding). 
¢ Lights that help in fault-finding: 

Power On light (on the control panel). 

LI (on the back panel). This lights when power is present. 


L2 (on the back panel). On early versions this lights when the dc power fails, but on later versions 
of the power supply L2 lights when the fuse blows. 


L3 (on the back panel). This lights when the power box overheats. 


L4 (on the back panel). On early versions this lights when the fuse blows. It is not installed on 
later versions. 


Power supply circuit-breaker light (on the power box). 
¢ Electrical grounding safety checks. 


e¢ Grounding diagrams. 
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Problem Isolation Procedure A1 


Problem Isolation Entry Point A 


Warning: Ensure all affected devices are offline to the using system before you switch the power off. 


You are here from the “Problem Determination Entry,” step 2, step 4 on page 1-7, or step 6 on page 1-8. 


Set the Power switch on the front panel to On (if it is not already set to On). 


] 


Are any of these front panel lights on 
after 2 minutes? 


Power On. 
Controller Ready. 
Controller Check. 


YES NO 


Follow the instructions on 
the right. 


Go to step 10. 


2 


Is the power present light on? 


YES NO 


Follow the instructions on 
the right. 


Check the power present light (L1 on the back panel) and then go 
to step 2. 


URC 2500. The mainline power supply has failed. Check for an 
open-circuit power cable from the main line power cable socket to 


the distribution box. 


Go to the rack enclosure problem isolation procedures (in the 
using system service guide). 
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3 
Is the fuse blown light (L4 on the back 
panel) on? (Follow the NO leg if L4 is 


not installed.) 


YES NO 


Follow the instructions on 
the right. 


Go to step 8. 


4 


Is the power failure light on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 9. 


5 


Is the thermal fault light on? 


YES NO 
Follow the instructions on 
the right. 
Go to step 7. 


6 


Is the reference display blank? 


YES NO 


Follow the instructions on 
the right. 


Go to step 14. 


5-4 IBM 9335 Service Guide 


Check the power failure light (L2 on the back panel) and go to 
step 4. 


Check the thermal fault light (L3 on the back panel) and go to 
step 5. 


Remove the front panel and look at the reference display. Then 
go to step 6. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2503. 


7 


You are here from step 5 because the 
thermal fault light is on. 


8 


You are here from step 3 because the 
fuse blown light (L4 on the back panel) 
is on. 


9 


You are here from step 4 because the 
power failure light (2 on the back 
panel) is on. 


10 
You are here from step 1. 
Is the Controller Ready light on? 


NO YES 


j Go to step 15. 


1] 


Is the Controller Check light on? 


YES NO 


Follow the instructions on 
the right. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2502. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2504. 


Go to the Guide to Unit Reference Codes and, if the power box 
does not have an L4 indicator on the back panel, perform the 
actions for URC 2504; otherwise, perform the actions for URC 
2505. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2506. 
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12 


Is the Power On light on? 


YES NO 
Follow the instructions on 
the right. 


13 


The Power On light is on. 


Follow the instructions on the right. 


14 


You are here from step 6 because the 
reference display is blank. 


Follow the instructions on the right. 


IS 


You are here from step 10. 
Is the Power On light on? 


YES NO 


Follow the instructions on 
the right. 


16 


The Power On light is on. 


Follow the instructions on the right. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2507. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2508. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2509. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2511. 


Remove the front panel from the drawer and look at the reference 
display on the control panel. 


Go to step 17. 


17 


Does the reference display show 900, 
902, 904, 906, 908, 90C, 910, or 914? 


NO YES 
: Follow the instructions on 
the right. 


18 


Does the reference display show 9A A? 


YES NO 


if) Go to step 22. 


19 


Did you enter this Problem Isolation 
Procedure from System URC FFF0? 


NO YES 


; Follow the instructions on 
the night. 


20 


Do all the Model Bs connected to this 
Model A have their device ready lights 
on, and their Enable/Disable switches 
set to Enable? 


YES NO 


Follow the instructions on 
the right. 


Go to step 25. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2514. 


If the Attachment A Enable/Disable switch is set to Disable, set it 
to Enable and try the customer’s job again. 


Otherwise, go to step 26. 


1. Switch on all Model B units. 

2. Set all Model B Device Enable/Disable switches to Enable. 

3. Set the Power switch on the Model A to Off and then to On 
again. 

4. Wait 2 minutes. 

5. Check the reference display again. 


Go to step 21. 


Chapter 5. Model A: Power and Grounding 5-7 


21 


You are here from step 25. Go to “Cleanup and Repair Verification” on page 5-23. 
Does the reference display show 900? 


NO YES 


I 


22 


Follow the instructions on 
the right. 


You are here from step 18 or from step Go to the Guide to Unit Reference Codes and perform the actions 
21. for URC 2513. 


Is the reference display blank? 


NO YES 


Follow the instructions on 
the right. 


23 


Is the reference display showing 9AD There was an equipment check during the subsystem IML. Down 
or 9AE? load the Model A IML data. Refer to the using system manual. 


NO YES If this fails for the second time, make a note of the URC and go to 
; the Guide to Unit Reference Codes, and perform the appropriate 


Follow the instructions on _—-4ctions for that URC. 


the right. 
24 
The reference display is not showing Go to the Guide to Unit Reference Codes. Perform the actions for 
9AD or 9AE. the code that is shown in the reference display. 


Follow the instructions on the right. 
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25 


You are here from step 20. 


Load the Model A IML data from the 


system. (See the using system manuals 


for instructions on how to do this.) 


Go back to step 21. 


26 


You are here from step 19. 


Is the address switch on the Model A 
back panel set to the correct address? 


NO YES 


Follow the instructions on 
the right. 


27 


Follow the instructions on the right. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2512. 


wm~R WN 


. Set the Power switch to Off. 

. Set the address switch to the correct address. 
. Set the Power switch to On. 

. Wait two minutes. 

. Try the customers job again. 
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Problem Isolation Procedures A2 


Problem Isolation Entry Point B 


GN 


Fi) 
oe) 


Warning: Ensure all affected devices are offline to the using system before you switch the power off. 


I 


You are here from the Guide to Unit 
Reference Codes. 


Follow the instructions on the right. 


2 


Is the fan working? 


NO YES 


: Follow the instructions on 
the right. 
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URC 2502. Take these actions: 


. Set the Power switch (on the front panel) to Off. 

. Pull out the drawer and remove the top cover. 

. Set the Power switch to On. 

. Observe the fan through the grille at the front of the Model A, 
then go to step 2. 


& WN 


Check the connections on plug P3 on the side of the power box. 
If they are correctly located, install a new power box. 


Go to “Cleanup and Repair Verification” on page 5-23. 


3 


Set the Power switch (on the front 
panel) to Off. 


Allow ten minutes for the unit to cool. 
The card gate thermal trip switch (see 
Figure 6-3 on page 6-3) may have 
tripped (check by trying to press down 
the red button to reset it). 

Set the Power switch to On. 


Is the fan now working? 


NO YES 


I 


Follow the instructions on 


the night. 


Go to step 6. 


4 


You are here from step 7. 
Is the thermal trip switch open circuit? 


YES NO 


Follow the instructions on 
the right. 


5 


The thermal trip switch is open circuit. 


Follow the instructions on the right. 


Exchange, for new ones, the following FR Us: 


1. The thermal trip switch assembly. 
2. The fan. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Repair or install a new cable to the switch. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Install a new switch. 


Go to “Cleanup and Repair Verification” on page 5-23. 
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6 
You are here from step 3. 
Is the thermal failure light (L3) on? 


YES NO 
Follow the instructions on 
the right. 


7 
The light L3 is on. 


Follow the instructions on the right. 


8 


You are here from step 6. 
Is the continuity OK (that is, 
resistance is less than 1 ohm on both 


leads)? 


YES NO 


Follow the instructions on 
the right. 


9 
The continuity is OK. 


Follow the instructions on the right. 
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1. Disconnect the mainline power cable from the power box. 

2. Disconnect plug P4 from socket J4 at the front of the unit (see 
Figure 6-3 on page 6-3). 

3. Disconnect the cable from the fan. 

4. Check for continuity from the fan cable connectors to socket 
J4 pins 3 and 4. 


Go to step 8. 


1. Set the Power switch (on the front panel) to Off. 
2. Check the gate thermal trip switch. Measure the resistance 
across its terminals. 


Go back to step 4. 


Repair or install a new ac cable assembly. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Install a new fan. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Problem Isolation Entry Point C 


Warning: Ensure all affected devices are offline to the using system before you switch the power off. 


10 


You are here from the Guide to Unit 
Reference Codes. 


Follow the instructions on the right. 


11 


Is the fan working? 


YES 


ut 


Go to step 16. 


NO 


Follow the instructions on 
the right. 


12 


Is the continuity OK. (Less than 1 
ohm for both readings)? 


YES 


Ly 


Go to step 15. 


NO 


Follow the instructions on 


the right. 


URC OOF, IAB, 5AB, 2506, 2508, or 2509. Take these actions: 


a wWN 


. Set the Power switch (on the front panel) to Off. 

. Pull out the drawer and remove the top cover. 

. Set the Power switch to On. 

. Check the fan. (Observe the fan through the grille at the front 


of the Model A.) 


Go to step 11. 


SINHNN A 


. Set the Power switch (on the front panel) to Off. 
. Check that plugs P3 and P4 are securely connected to sockets 


J3 and J4 (see Figure 6-3 on page 6-3). 


. Switch the rack circuit breaker for the failing Model A 


to O. 


. Disconnect plug P3 at the side of the power box. 

. Set the Power switch to On. 

. Check for continuity between plug P3 pins 1 and 3. 
. Check for continuity between plug P3 pins 2 and 4. 


Go to step 12. 


nN —_— 


3. 


. Disconnect plug P4 from the back of the control panel. 
. Check for continuity through the Power switch between plug 


P4 pins | and 3. 
Check for continuity on plug P4 between pins 2 and 4. 


Go to step 13. 


Chapter 5. Model A: Power and Grounding §-13 


13 


Is the continuity OK. (Less than 1 ohm Install a new Power switch assembly. 


for both readings)? 
Go to “Cleanup and Repair Verification” on page 5-23. 


YES NO 
Follow the instructions on 
the right. 


14 


The continuity is OK. (The resistance Install a new ac cable assembly. 


is less than 1 ohm.) 
Go to “Cleanup and Repair Verification” on page 5-23. 


Follow the instructions on the right. 


15 


You are here from step 12 because the Install a new power box. 
continuity is OK. (The resistance is less 
than | ohm.) Go to “Cleanup and Repair Verification” on page 5-23. 


Follow the instructions on the right. 


16 


You are here from step 11 because the 1. Set the Power switch (on the front panel) to Off. 


fan is working. 2. Check that the plugs and sockets in the following locations are 
tight: Pl, P2, and VC1 through VC6. (See Figure 6-3 on 
Follow the instructions on the right. page 6-3.) 


Cd 


. If all plugs and sockets are tight, set the Power switch to On. 
4. Measure the following voltages on logic board 01A-A1: 
a: 5 V 

between pins C5D08 (positive) and C5B06 (negative). 

between pins C5D08 (positive) and A1B06 (negative). 
b. +5V 

Between pins C5D03 (positive) and CSD08 (negative). 
c. +1.7V 

Between pins C5G05 (positive) and C5D08 (negative). 


Go to step 17. 
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17 


Are all the voltages measured inside 
the range plus or minus 10%? 


NO YES 


j Go to step 28. 


18 


Is the +5 V missing or out of range? 


YES NO 


Uy 


Go to step 23. 


Follow the instructions on 


the right. 


19 


Are the voltages in the range plus or 
minus 10%? 


YES NO 


u 


20 


The voltages are in the range plus or 
minus 10%. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


. Set the Power switch (on the front panel) to Off. 

2. Disconnect plug P1 from socket J1 on the power box at the 
back of the drawer. 

3. Set the Power switch to On. 

4. Measure the following voltages on socket JI: 

a. —5 V between pins 3 (negative) and 4 (positive). 

b. + 1.7 V between pins 2 (positive) and 4 (negative). 


~~ 


Go to step 19. 


Install a new power box. 


Go to “Cleanup and Repair Verification” on page 5-23. 


. Set the Power switch (on the front panel) to Off. 
. Reconnect plug P1. 
. Remove all logic cards from the card-gate 01A-A1. 
. Set the Power switch to On. 
. Recheck the following voltages at the logic board: 
a. -SV 
Between pins C5B06 (negative) and C5D08 (positive). 
Between pins A1B06 (negative) and C5D08 (positive). 
b. +1.7V 
Between pins C5G05 (positive) and C5D08 (negative). 


WM & Wh — 


Go to step 21. 
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21 


Are the voltages within the range plus = Exchange, for new ones, the following FRUs in sequence: 


° 0/.9 
or minus 10%? 1. Cable assembly, dc supply 


2. Logic board O1A-AL1. 


YES NO 
Go to “Cleanup and Repair Verification” on page 5-23. 
Follow the instructions on 
the right. 


22 


All the voltages are in the range plus 1. Install all the logic cards into the card gate one at a time, and 
or minus 10%. recheck the voltages after each card has been installed. 
2. Exchange, for a new one, the card that alters the voltage. 


Follow the instructions on the right. 
Go to “Cleanup and Repair Verification” on page 5-23. 


23 


You are here from step 18 because the 1. Set the Power switch (on the front panel) to Off. 


+5 V is missing or out of range. 2. Disconnect plug P2 from socket J2 on the power box. 
3. Set the Power On switch to On. 
Follow the instructions on the right. 4. Measure +5 V on socket J2 between pins 7 (positive) and 1 
(negative). 


Go to step 24. 


24 


Is the voltage in the range plus or Install a new power box. 
minus 10%? 

Go to “Cleanup and Repair Verification” on page 5-23. 
YES NO 


Follow the instructions on 
the right. 
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25 


The voltage is in the range plus or 
minus 10%. 


Follow the instructions on the right. 


26 


Is the voltage in the range plus or 
minus 10%? 


YES NO 


Follow the instructions on 
the right. 


27 


The voltage is in the range plus or 
minus 10%. 


Follow the instructions on the right. 


28 


You are here from step 17 because all 
the voltages measured are in the range 
plus or minus 10%. 


Follow the instructions on the right. 


. Set the Power switch (on the front panel) to Off. 

. Reconnect plug P2. 

. Remove all the logic cards from the card gate 01A-A1. 

. Set the Power switch to On. 

. Recheck +5 V on logic board pins C5 D03 (positive) and C5 
D08 (negative). 


mh wWN — 


Go to step 26. 


Exchange, for new ones, the following FRUs in sequence: 


1. Cable assembly, dc supply 
2. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 5-23. 


1. Insert the logic cards into the card gate one at a time, and 
recheck the voltage after each card has been installed. 
2. Exchange, for a new one, the card that alters the voltage. 


Go to “Cleanup and Repair Verification” on page 5-23. 


1. Set the Power switch (on the front panel) to Off. 
2. Remove the following logic cards (see Figure 6-4 on 
page 6-4): 
a. Device adapter interface card 01A-AIB1. 
b. System adapter (microprocessor) card 01A-AICS. 
3. Set the Power switch to On. 
4. Measure for + 5 V on logic board 01A-A1 between pins C5 
B02 (positive) and C5 D08 (negative); C5 G13 (positive) and 
C5 D08 (negative). 


Go to step 29. 
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29 


Is the voltage in the range + 4.5 V to 
+5.5 V? 


YES NO 


U 


Go to step 32. 


Follow the instructions on 
the right. 


30 


Are both voltages in the range plus or 
minus 10%? 


YES NO 


ut 


31 


Both voltages are in the range plus or 
minus 10%. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


32 


You are here from step 29 because the 
voltage measured is in the range 
+45 V to +55 V. 


Follow the instructions on the right. 
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. Set the Power switch (on the front panel) to Off. 

. Disconnect plugs P1 and P2 from sockets J1 and J2 on the 
power box (see Figure 6-3 on page 6-3). 

. Set the Power switch to On. 

. Measure + 5 V on socket J1 pins 6 (positive) and 4 (negative). 

. Measure + 5 V on socket J2 pins 11 (positive) and | 
(negative); see Figure 6-3 on page 6-3. 


ty) —_ 


wm & Ww 


Go to step 30. 


Install a new power box. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Exchange, for new ones, the following FRUs in sequence: 
1. Cable assembly, dc supply 
2. Logic board OLA-A1. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Exchange, for new ones, the following FRUs in sequence: 


1. System adapter (microprocessor) card 01LA-AICS. 
2. Device adapter interface card 01LA-AIBI. 

3. Device adapter read/write card 01A-AI1AI. 

4. Control panel card 01A-C1AI1. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Problem Isolation Entry Point D 


Warning: Ensure all affected devices are offline to the using system before you switch the power off. 


33 


You are here from Guide to Unit 
Reference Codes. 


Follow the instructions on the right. 


34 


Are both voltages in the range plus or 
minus 10%? 


YES NO 


U 


35 


Both voltages are in the range plus or 
minus 10%. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


URC 2511. Take these actions: 


. Set the Power switch (on the front panel) to Off. 
. Pull out the drawer and remove the top cover. 
. Check that the connectors in positions P1, P2, and VCS are 


securely plugged. (See Figure 6-3 on page 6-3 and Figure 6-5 
on page 6-5.) 


. Disconnect plugs Pl and P2 from sockets J1 and J2 on the 


power box. 


. Set the Power switch to On. 
. Measure +5 V on socket J1 between pins 6 (positive) and 4 


(negative). 


. Measure +5 V on socket J2 between pins 11 (positive) and |] 


(negative). 


Go to step 34. 


Install a new power box. 


Go to “Cleanup and Repair Verification” on page 5-23. 


mem 


. Set the Power switch (on the front panel) to Off. 
. Check for continuity from plug P1 pin 6 to logic board 


OLA-Al pin C5G13. 


. Check for continuity from plug P2 pin 11 to logic board 


O1A-Al pin C5B02. 


Go to step 36. 
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36 
Is the continuity OK (that is, the 
resistance is less than 1 ohm on both 


pins)? 


YES NO 


Us 


37 


Follow the instructions on the right. 


Follow the instructions on 
the right. 


38 


Is the Power On light now on? 


NO YES 


¥ 


39 


Follow the instructions on the right. 


Follow the instructions on 


the right. 
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Exchange, for new ones, the following FRUs in sequence: 
1. Cable assembly, dc supply 
2. Logic board 01A-Al1. 


Go to “Cleanup and Repair Verification” on page 5-23. 


1. Reconnect plugs Pl and P2 

2. Add a jumper on the card side of logic board 01A-A1 between 
pins C1G05 and C1J08 

3. Set the Power switch to On. 


Go to step 38. 


Exchange, for new ones, the following FRUs in sequence: 
1. Power box 


2. Cable assembly dc supply. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Exchange, for new ones, the following FRUs in sequence: 


1. System adapter (microprocessor) card 01A-A1C5 
2. Device adapter interface card 01A-A1B1 
3. Control panel 01A-C1A. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Problem Isolation Entry Point E 


Warning: Ensure all affected devices are offline to the using system before you switch the power off. 


40) 
You are here from URC 06A or O09E. 


Follow the instructions on the right. 


41 


Is the voltage in the range — 4.5 V to 
55. V2 


YES NO 


Ly 


42 


The voltage is in the range — 4.5 V to 
= 55 V. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


1. Set the Power switch (on the front panel) to Off. 

2. Pull out the drawer and remove the top cover. 

3. Check that connectors Pl and VC1 are securely plugged (see 
Figure 6-3 on page 6-3). 

4. Set the Power switch to On. 

5. Measure the —5 V supply on the logic board 01A-A1 between 
pins A1B06 (negative) and A1D08 (positive). 


Go to step 41. 


. Set the Power switch (on the front panel) to Off. 

. Disconnect plug P1 from the power supply. 

. Set the Power switch to On. 

. Measure the —5 V between pins 3 (negative) and 4 (positive) 
of power-supply socket J1. See Figure 6-3 on page 6-3. 


Bm WN — 


Go to step 43. 


Exchange, for new ones, the following FRUs in sequence: 


1. Device adapter read/write card O1A-AI1A1 
2. System adapter (microprocessor) card O1LA-AIA5 
3. Device adapter interface card 01A-A1B1. 


Go to “Cleanup and Repair Verification” on page 5-23. 
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43 


You are here from step 41. 


Is the voltage in the range — 4.5 V to 


—5,5 V? 

YES NO 
Follow the instructions on 
the right. 


44 


The voltage is in the range —4.5 V to 
—§.5 V. 


Follow the instructions on the right. 
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Install a new power box. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Exchange, for new ones, the following FRUs in sequence: 


1. Cable assembly, dc supply 
2. Logic board O01A-Al1. 


Go to “Cleanup and Repair Verification” on page 5-23. 


Cleanup and Repair Verification 


1 


You are here because you have repaired 
or installed a new FRU in the 
Model A. 


Follow the instructions on the right. 


2 


Is the IML successful (control panel 
reference code is 900)? 


YES NO 


Follow the instructions on 


the right. 


3 
Have you had URC 1BXX? 


YES NO 


Follow the instructions on 


the right. 


1. Set the Power switch (on the front panel) to Off. 

2. Remove any wire jumpers used during failure isolation. 

3. Reinstall any cards, interposers, cross-card connectors, and 
cables that were removed for failure isolation. 

4. Reseat any loose cards or connectors moved or disturbed 
during failure isolation. 

5. Check that all cables are clipped in position. 

6. Reinstall the machine covers and return the machine to its 
operating position. 

7. Set the Power switch (on the front panel) to On. 

8. Wait for 90 seconds. 


Go to step 2. 


If the symptoms of the failure are the same after the first pass 
through the procedures, call for aid from your support group. 


If the symptoms are not the same, go to the Guide to Unit 


Reference Codes and perform the procedure for the code that is 
displayed. 


Run diagnostic test program 10 to each device in the failing storage 
unit. 


Go to step 5. 
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4 


Run diagnostic test program 31 to 
device 0 first, then run diagnostic test 
program 10 to each device in the 
failing storage unit. 


Go to step 5. 


) 


You are here from step 3 or step 4. 
Do the tests run without an error? 


YES NO 


Follow the instructions on 
the right. 


6 


Check that the Power On light and the 


Ready light on the front panel are on. 
Also check that Power Present light 
(L1) on the back panel is on. 

Are all these lights on? 


NO YES 


j Go to step 9. 


7 


Is the Power Present light (L1) on the 
back panel on? 


YES NO 


Follow the instructions on 
the right. 
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If the symptoms are the same as the first pass, call for aid from 
your support group. If they are not the same, restart problem 
determination (see “Problem Determination Entry” on page 1-6). 


The lamp has failed. 
Install a new power box. 


Return to step 1. 


8 


The ready lamp is off. A lamp has failed in the control panel. 
Follow the instructions on the right. Install a new control panel OLA-C1A1. 


Return to step 1. 


9 


You are here from step 6. Install all machine covers and restore it to its operating position. 

Follow the instructions on the right. Check that the service panel keypad is switched OFF after running 
any diagnostic test program from the Model A. If it is not 
switched off, the customer will not be able to use previously 


selected devices. 


Ensure that the Attachment A Enable/Disable switch (on the front 
panel) is set to Enable. 


The repair is now complete. 


Go to step 10. 
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10 


Have you exchanged the device adapter 


interface card, O1A-AIBI? 


NO 


¥ 
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YES 


Follow the instructions on 
the right. 
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Using the following data, update the Model A VPD. The system 
manual describes how to do this. 


Note: VPD fields not listed here are filled in automatically or are 


not required. 
VPD Field 
Number of FRUs 
Device type 


Maintenance package level 


Device model 


Scrial number 


Controller/Device ID 
Manufacturing ID 
Engineering change level 
Installed features 


Expected microcode level 


What To Put In It 
00000005 
9335 


If the machine has a white label on 
the front panel showing that 

EC 397013A 1s installed, put 1 in this 
field; otherwise, put 0. 


A0l 


Take the number from the serial 
number plates fixed to machine. Use 
this number right justified with 
leading zeros. 


00 

00000057 
FOFOFOFOFOFO 
00 


If you have done no other work, such 
as microcode updates or ECs, make 
this field equal to the microcode 
release level VPD field. 


Card part numbers and EC levels 


Go to step 12. 


Fill in the card part numbers and EC 
levels by reference to the installed 
cards. 


11 


Have you changed a FRU for one with 
a different part number or EC level? 


NO YES 


Follow the instructions on 
the right. 


12 
You are here from step 10 or step 11. 


Follow the instructions on the right. 


Update the appropriate VPD field with the new part number or 
EC level. The using-system manual describes how to do this. 


Go to step 12. 


You have now completed the cleanup and repair verification 
procedure for the Model A_ If you were directed to this manual 
from another manual, return there now. 
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Grounding 


Electrical Grounding Checks 
See Figure 5-1 on page 5-29 and Figure 5-2 on page 5-30 and perform the following checks on the 
Model A electrical power grounds: 


¢ At the power box: 
Check that a green and yellow wire connects the power box to the bottom of the drawer. 
¢ At the card-gate fan: 


Check that a green and yellow wire is connected between the cooling fan assembly and the bottom of 
the drawer. 


¢ Check that star washers are in place under the heads of the two screws securing the front of the power 
box to the drawer. 
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Figure 5-1. Grounding Locations — Model A 
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5-2. Grounding Diagram — Model A 
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Power Distribution for Model A 
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5-3. Wiring Diagram — Model A (Part | of 3) 
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5-4. Wiring Diagram — Model A (Part 2 of 3) 
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Model A Signal Cable from O1A-A1C2 to Control Panel 


Wiring Diagram — Model A (Part 3 of 3) 
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Chapter 6. Model A: Locations 


This chapter shows the location of the field-replaceable units of the Model A. The FRUs are listed in 
Figures 6-1 through 6-3. 
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Enable/Disable 
Switch 


we : J -Drawer 
Ready Indicator ---~ : , \ 
we 


Check Indicator —-~ 


Power On/Off Switch—— 


Power On Indicator —~-------——-— 


Figure 6-1. Model A Drawer 
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Figure 6-2. Model A Drawer (Front Panel and Top Cover Removed) 
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Figure 6-3. Model A Power Cables and Connectors 
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Figure 6-4. Model A Logic Cards and Cables 
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Figure 6-5. Model A Logic Board and Connectors 
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Figure 6-6. Model A Back Panel Connectors and Indicators 
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Figure 6-7. Model A Front Panel Switches and Indicators 
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| Removing and Installing a Drawer 


In this chapter, the field-replaceable units (FRUs) for the Model B are grouped into sections by their 
functional machine areas. 


The sections are: 


Powering off and on 
Panels and covers 
Power and motor FRUs 
Logic cards and board 
Disk enclosure 


Miscellaneous FRUs 


Internal and external cables. 


After installing a new FRU, or reinstalling an old one, go to “Cleanup and Repair Verification” on 
page 8-121. 


Warning: 


1. FRUs should not be connected to primary power after removal. 


2. When handling electrostatic discharge (ESD) sensitive FRUs, use the field ESD kit (IBM part 6428316) 


Some of the repair actions described in this chapter may require you to remove a drawer. Removal and 


in accordance with CEM 270 (305). 


installation instructions for the drawer are contained in Setting Up Your IBM 9335, GA33- 3144. 
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Powering Off and On the Model B 


Powering Off 


Warning: Do not power off a disk storage unit from the circuit breaker at the back of the unit if the Power 
switch is On. If this is done, the disk storage unit does not perform a sequenced power-off. 


Power off the disk storage device. DANGER 


Switch power off and remove the mainline power cable 


before starting servicing procedures. 


Ensure that the logical devices in the drawer to be serviced are 
offline from the using system. 


Set the device 0 and device 1 switches on the front of the 
drawer to disable. 


Set the Power switch on the front panel of the drawer to 
Delayed Off. 


Wait 40 seconds for the motor to stop. The reference display on 
the control panel should now show 0. 


Set circuit breaker CB1 [J on the ac power box to off. 


Press in both sides of the spring retainer on the mainline power 
cable connector and release the cable from its clip. Pull the 
power cable from its socket. 


Note: During failure conditions the motor may not stop after 
setting the Power switch to Delayed Off. In this case, power 
to the motor is only removed when CB1 is switched off, when the 
motor will gradually come to a stop after approximately 2.5 
minutes. 
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Powering On 

Warning: Do not power on a Model B from the circuit breaker CB1 (at the back of the unit) if the power 
switch is On. If this is done, the motor check light comes on and stays on, and the motor does not start. 
On units fitted with an auto-restart power control card (Part Number 75X9312 or later) no check condition 
occurs and the motor starts as normal. 

If the auto-restart power control card is installed and a power-line disturbance causes the Model B to power 
off, when the main power supply is restored the Model B powers up and becomes ready without operator 


intervention. 


The auto-restart function is fully operational only if the corresponding change has been installed in the 
primary control compartment of the rack containing the Model B. 


CAUTION: 
Because the auto-restart power control card operates in conjunction with the rack sequencer, a delay of up to 
30 seconds can occur before the rack allows the Model B to start. 


During the 30-second delay the reference display remains at 0. 


After the 30-second delay the motor starts and the devices become “ready” in two minutes. 


To power on. Check that the voltage selector switch on the ac power box is set 
to the correct supply voltage. 


Connect the mainline power cable to its socket at the back of 
the drawer and put the retainer clip back in position. 


Set circuit breaker 1 [J on the connector panel at the back of the 
drawer to on. 


Ensure that the spindle lock is set to the unlocked position. 
Set the Power switch to the On position. 


Set the Device 0 and 1 switches to Enable. 
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Panels and Covers 


Removing the Front Panel 


Remove the front panel. 


Installing the Front Panel 


Install the front panel. 
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To remove the front panel BY, hold it by the two recesses and 
pull it away from the front cover. 


To install the front panel, align the studs on the front panel 
with spring clips in the drawer and press on both ends of the 
panel until it clicks into position. 


Figure 7-3. Front Panel 
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Removing the Top Cover 


DANGER 


CAUTION: 
Do not pull more than one drawer out of the rack at any one time. 


1 


Remove power from the drawer. See page 7-4. 


2 


Remove the front panel. See page 7-8. 


3 


Pull the drawer out. Check that the shipping clamp is not holding the cable support 
carrier to the rack. See page 7-96, and Figure 7-49 on page 7-97. 


Turn the thumb levers on each of the slides inward toward the 
center of the drawer. Pull the drawer out of the rack until it locks 


in its extended position. 


Loosen the four screws that hold the top cover to the 
frame and pull the top cover up and away from the drawer. 


Installing the Top Cover 


Installing the top cover. Place the top cover on the frame of the drawer, sliding the 
left-hand rear side into the panel at the back. Check that no wires 
are trapped under the cover. 


Tighten the four screws that hold the top cover to the frame of 
the drawer. 


Turn the thumb levers on each of the slides inward and push the 
drawer fully in until it locks in the rack. 


Install the front panel on the front cover. 
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Figure 7-4. Top Cover 
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Removing the Front Cover 


1 


Remove power from the drawer. 


2 


Remove the front panel and the top 
cover. 


3 


Remove the front cover. 
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See page 7-4. 


See pages 7-8 and 7-10. 


Disconnect the control panel ribbon cable at position 
01A-AICS5 from the logic board and remove the cable ties. 


Remove the four screws [J that hold the front cover to the 
frame. Use your hand to support the weight of the front cover 
when the screws are removed. The cover will only fall a short 
distance. The two wire connectors on the back of the power 
switch may pull off. This is not a problem. 


Lift the front outward and hang it on the two parking clips EJ on 
the sides of the fan drawer FJ. 


Disconnect the two wires at the Power switch on the 
control panel. They can be disconnected in any order. 


Detach the plastic molding from the top of the fan. 


Remove plug P30 from the back of the unit if as shown in 
Figure 7-5, or else from the side of the unit. 


Disconnect the cooling fan cable P22 from the fan. 

Slacken the nut and disconnect the ground wire [J from the fan 
housing. Note that this ground wire has a hooked spade terminal, 
and that to disconnect the terminal it is necessary only to slacken 


the nut until the hook can be loosened. 


Lift the front cover and fan from the machine. 


Installing the Front Cover 


Install the front cover in the reverse order of removal. Each wire 
to the back of the power switch may be installed onto either 
terminal of the switch. 


Install the front cover. 


Warning: Ensure that the safety ground strap and the shake-proof 
washers are correctly reinstalled. 


Restore power to the drawer (see page 7-6). 


Figure 7-5. Front Cover 


Chapter 7. Model B: FRUs 7-13 


Removing the Air Vent 


1 


Remove power from the drawer. See page 7-4. 


2 


Remove the air vent. Remove the two screws that hold the air vent to the frame 
at the rear of the drawer. 


Remove the air vent from the drawer. 


Installing the Air Vent 


1 

Install the air vent. Carefully feed the air vent over the spindle lock lever [¥. 
Fasten the air vent to the frame with the two screws Bi. 
Check that the spindle lock is released, so that the disk can rotate. 
(The spindle lock is released when its handle, in the slot on the air 


vent, is to the nght when looking from the rear. To move the 
spindle lock from left to right, push it slightly downward first.) 


Z 


Restore power to the drawer. See page 7-6. 
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Figure 7-6. Air Vent 
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Power and Motor FRUs 


Removing the AC Power Box 


1 


Remove power from the drawer. See page 7-4. 


2 


Remove the air vent. See page 7-14. 


3 


Remove the top cover. See page 7-10. 


4 


Remove the ac power box. Slacken the top screws §§, and remove the bottom screw §. 
Pull the ac power box from the back panel . 


Feed the ground wire through the power tray. 


Disconnect plug P28 (at the back of the ac power box) and 
remove the ac power box. 


Note the setting of the voltage selector switch for use when fitting 
a replacement ac power box. 


Disconnect the ground wire [J from the power tray. 
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Voltage Selector Switch 


7-7. AC Power Box 


Figure 
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Installing the AC Power Box 


Install the ac power box. Install the ac power box in the reverse order of removal. 


Warning: Ensure that the safety ground strap and the washer are 
correctly reinstalled. 


Check the setting of the voltage selector switch. When installing a 
new ac power box, ensure that the selector switch has the same 
setting as the one that has been removed. 


Restore power to the drawer (see page 7-6). 


Voltage Supply Voltage Range and Frequency 
Switch 
Setting 


208 through 259 — 50Hz or 60 Hz 
202 through 249 — 50Hz 


193 through 238 — 50Hz or 60 Hz 
180 through 220 — 50Hz or 60 Hz 


111 through 137 — 60Hz 
104 through 127 — 60Hz 
97 through 119 — SOHz or 60 Hz 
90 through 110 — 50Hz or 60 Hz 
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Voltage Selector Switch 


7-8. AC Power Box 


Figure 
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Removing the Power Supply Unit 


I 


Remove power from the drawer. DANGER 


Hazardous voltages are present at the power supply unit. 


See page 7-4. 


2 


Remove the top cover. See page 7-10. 


3 


Remove the power supply unit. Remove the four screws from the corners of the power supply 
unit and remove the cover. 


Remove the cables from terminal blocks J1 and J2 fq. See 
Figure 8-9 on page 8-135 for the terminal wire connections 
(connector tags). 


Remove the ground strap [J if installed. 


Remove the four screws from the corner recesses of the power 
supply unit and lift the power supply unit [J from the drawer. 


Installing the Power Supply Unit 


Install the power supply unit. The ground wire [J is not required on power supply units IBM 
part 62X9790, but ensure that it is installed on power supply units 
IBM part 8232239. 


Install the power supply in the reverse order of removal. 


Ensure that the green and yellow ground wire [J is correctly 
installed on IBM part 8232239, if installed. 


Restore power to the drawer (see page 7-6). 
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Figure 7-9. Power Supply Unit 
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Removing Transformer T1 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the air vent. 


4 


Remove transformer T1. 


Installing Transformer T1 


Install transformer T1. 
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See page 7-4. 


See page 7-10. 


See page 7-14. 


Disconnect the cable from connector J10 and remove the 
ground wire [J from the frame of the drawer. 


Remove bolt [J and the insulating bush and the washer from 
transformer T1 J. 


Pull transformer T1 up and toward the front of the drawer to 
remove it. 


Install transformer T1 in the reverse order of removal. 
Note: Align the bolt [J with the keyhole in the frame. 


Ensure that the ground wire is reinstalled in the frame of the 
drawer. 


Restore power to the drawer (see page 7-6). 


Figure 7-10. Transformer T1 
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Removing Transformer T2 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the air vent. 


4 


Remove transformer T2. 


Installing Transformer T2 


Install transformer T2. 
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See page 7-4. 


See page 7-10. 


See page 7-14. 


Unplug the cable from connector J11 and remove the ground 
wire from the frame of the drawer. 


Cut the cable tie EJ. 
Remove bolt and insulating bush [J from transformer T2 KJ. 


Remove transformer T2 by lifting it up and out toward the front 
of the drawer. 


Install transformer T2 1n the reverse order of removal and reinstall 
the cable tie. 


Note: Align the bolt with the keyhole [J in the frame. 


Ensure that the ground wire is reinstalled in the frame of the 
drawer. 


Restore power to the drawer (see page 7-6). 


Figure 7-11. Transformer T2 
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Removing the Motor Driver Assembly 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the air vent. 


4 


Remove the motor driver assembly. 


See page 7-4. 


See page 7-10. 


See page 7-14. 


Unplug cable connectors JS [J], J6 J, and J9 Eq on the tray at 
the back of the drawer. 


Disconnect the motor driver assembly logic cable at logic 
board position 01A-A1A5 (01A-A1B5 if the Model B has a serial 
number before 57-B0000). Release the cable from its cable ties on 
the front frame. 


Remove the two screws §§ that hold the motor driver assembly 
to the frame. Cut the cable tie EJ. 


Slide the motor driver assembly toward the edge of the drawer to 
release the tabs on the cover from the slots in the frame. 


Remove the motor driver assembly and its logic cable from the 
drawer. 


Installing the Motor Driver Assembly 


Install the motor driver assembly. 
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Install the motor driver assembly in the reverse order of removal 
and reinstall the cable ties. 


Restore power to the drawer (see page 7-6). 


Detail A 
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7-12. Motor Driver Assembly 


Figure 
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Removing the Power Regulator Card 


I 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the power regulator card. 


See page 7-4. 


See page 7-10. 


CAUTION: 
Take care when removing the connectors as they may be near hot 
components. 


Remove the two screws [J that hold the power regulator card 
to the side of the drawer. 


DANGER 


Connector J21 [J must not be removed if you are 


servicing with the power on. 


Disconnect the cable connectors and [J from the connectors 
on the power regulator card and take the card out of the drawer. 


Installing the Power Regulator Card 


Install the power regulator card. 
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Install the power regulator card in the reverse order of removal. 


Restore power to the drawer (see page 7-6). 


J16, J19 and J27 J21 and J17 Socket J18 


Figure 7-13. Power Regulator Card 


socket J20 
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Removing the Fan 


I 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the front cover. 


4 


Remove the fan. 


Installing the Fan 


Install the fan. 
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See page 7-4. 


See page 7-10. 


See page 7-12. 


Warning: The fan must not be run with the front cover in the 
parked position. 


Remove the fan guard cover fj. 


Remove the five screws that hold the fan J to the front 


cover fq. 


Undo the fan connection P22 and ground strap ff. 


Install the fan in the reverse order of removal. 


Warning: Ensure that the safety ground strap is correctly 
reinstalled. 


Restore power to the drawer (see page 7-6). 


Warning: The fan must not be run with the front cover in the 
parked position. 


Figure 7-14. Fan 
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Removing Circuit Breakers CB3, CB5, and CB6. 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the circuit breaker(s). 


See page 7-4. 


See page 7-10. 


Make a note of the positions of the wires on the terminals of the 
failed circuit breaker. 


Slide back the sleeving and pull wires off the failed circuit breaker 
CB3 fq, CBS #/, or CB6 §J. 


Pull the failed circuit breaker out of its mounting hole. 


Installing Circuit Breakers CB3, CB5, and CB6 


Warning: Each circuit breaker has a different current rating. Ensure that the replacement CB has the same 


current rating as the one removed. 


Install the circuit breakers. 
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Install the circuit breakers in the reverse order of removal, and 


push the sleeving back over the breakers. 


Restore power to the drawer (see page 7-6). 


Figure 7-15. Circuit Breakers CB3, CB5 and CB6 
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Removing the Disk Enclosure Thermal Switch 


I 


Remove power from the drawer. See page 7-4. 


2 


Remove the air vent. See page 7-14. 


3 


Remove the disk enclosure thermal trip} = Loosen the screw and lift out the thermal trip switch 
switch. complete with its mounting bracket. 


Remove the two cables from the disk enclosure thermal trip 
switch. 


Installing the Disk Enclosure Thermal Switch 


Install the disk enclosure thermal trip Install the trip switch in the reverse order of removal, then restore 
switch. power to the drawer (see page 7-6). 
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Figure 7-16. Disk Enclosure Thermal Switch 
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Removing the Power Thermal Switch 


I 


Remove power from the drawer. See page 7-4. 


2 


Remove the top cover. See page 7-10. 


3 


Remove the power thermal trip switch. | Remove the wires [J from the power thermal trip switch [J]. 


Remove the screws and washers that hold the power 
thermal trip switch. 


Remove the power thermal trip-switch from the drawer. 


Installing the Power Thermal Switch 


Install the power thermal trip switch. Install the thermal trip switch in the reverse order of removal, then 
restore power to the drawer (see page 7-6). 
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Figure 7-17. Power Thermal Switch 
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Removing the Air Flow Switch 


1 


Remove power from the drawer. See page 7-4. 


2 


Remove the top cover See page 7-8. 


3 
Remove the air flow switch. See Figure 7-18 on page 7-39. 
Disconnect plug P7 from J7 §§. 


Loosen the cable-ties around the air flow switch and save them 
for reuse on installation. 


Remove the switch and lead. 


Installing the Air Flow Switch 


Install the air flow switch. Install the air flow switch in the reverse order of removal. 


Ensure that the hole in the sensor is mounted pointing downward, 
that is, in the six o’clock position. 


Secure the air flow switch with the cable ties, ensuring that they do 


not prevent the front cover from seating correctly and also that the 
cable ties do not obstruct the hole. 
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Detail of Plug P7/ 


Figure 7-18. Air Flow Switch 
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Removing the Motor Stator 


Warning: 
¢ Before you install a stator, ensure that you have a set of shims (IBM part 5146802). 


¢ Do not turn the motor spindle when the motor cover is removed, as disk damage will result. 


I 


Remove the disk enclosure. See page 7-72. 


Close the drawer and go to the next step. 


2 

Remove the motor stator. Put the spindle lock to the Off position —4. 
Remove the four screws from the motor cover Rj. 
Lift the cover away from the disk enclosure. 


Release the two stator connectors from the holes at the back 
of the disk enclosure. 


Remove the three screws and washers [J that hold the motor 
stator 6 | 


Remove the two grommets from the casting. 
Carefully pull the motor stator upward to remove it. Cover the 


area exposed by the removal of the motor stator to prevent entry 
of dirt. 


7-40 IBM 9335 Service Guide 


Figure 7-19. Removing the Motor Stator 
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Installing the Motor Stator 


I 


Install the motor stator. Carefully place the motor stator on the disk enclosure and 
align the screw holes, then insert the three screws and washers fj 
into the motor stator. Do not tighten them yet. 


Warning: Be careful not to rotate the spindle. 


Insert four shims [J (IBM part 5146802) in the positions shown 
in Figure 7-20. between the motor spindle and the motor 
stator i. 


Warning: For the next step, damage will result if the shims are 
not removed. 


Tighten the three screws [J and then remove the shims. 
Place the two stator connectors [J into the holes at the back of 
the disk enclosure casting and put back the two grommets into the 


casting. 


Put the spindle lock to the off position —4, by moving it down 
slightly and to the right. Install the motor cover [§, and tighten 
the four screws Jj. 


Set the spindle lock to the on position, by moving it down 
slightly and to the left. 


2 


Install the disk enclosure. See page 7-79. 
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Figure 7-20. Installing the Motor Stator 
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Logic Cards and Board 


Removing the Logic Cards 


Use the same procedure to remove and install the logic cards as those used for the power control card (see 
page 7-48). 

Note: The device interface card, 01A-A1C1, has extra steps in its removal and installation procedure (see 
“Removing the Device Interface Card” on page 7-52). 


Logic Card Positions in the Gate 


The logic cards (see Figure 9-5 on page 9-6 or Figure 9-6 on page 9-7 to identify their locations) and their 
positions in logic board 01A-A1 for Model Bs with serial numbers before 57-B0000 are: 


Power control card — position 01A-AICS 
Demodulator card 0 — position 01A-AIAS 
Demodulator card 1 — position O1A-AILA1 
Servo card 0 — position 01A-AIB5 

Servo card | — position 01LA-A1B1 

Device interface card — position 01A-AIC1. 


For Model Bs with serial numbers from 57-B0000 onward, the cards and their positions are: 


¢ Power control card — position 01A-A1IC5 


¢ Sermod card 0 — position 01A-AIBS5 


¢ Sermod card 1 — position 01A-AIB1 


¢ Device interface card — position O1A-AICI. 
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Raising the Card Gate 


Raising the card gate. 


Lowering the card gate. 
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Slacken the screws holding the four sliding clips (one at each 
corner of the card gate). (These clips are shown in Figure 7-12 on 
page 7-27.) 
The three positions for the card gate are: 

¢ The home position. 

e The service position 


To raise the card gate to the service position, lift the gate 
upward and slide it into the bracket retainers Bq. 


e The tilted position 


To raise the card gate to the tilted position, lift the card gate 
upward until it catches in the plastic support brackets —J. 


To lower the card gate, release the clips on the top of each plastic 
support bracket and carefully lower the card gate to the home 
position. 


Slide the clips over the corners of the card gate, and tighten the 
Screws. 


Home Position 


ey a Ga sg 


Tilted Position 


Figure 7-21. Card Gate Positions 
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Removing the Power Control, Servo, Demodulator, and Sermod Cards 


I 


Remove power from the drawer. See page 7-4. 


2 


Remove the top cover. See page 7-10. 


3 


Raise the card gate. Raise the card gate to its service position 
(see page 7-46). 


4 


Remove the cards. Take out the three screws and remove the card retainer bar (if 
installed). 

For Model Bs with serial numbers 

before 57-B0000, follow the Remove the two crossover connectors [fJ, and the four 

instructions on the right and refer to interposers Ei. 

Figure 7-22. 


Remove the plastic card retainer Rj. 
For Model Bs with serial numbers 


from 57-B0000 onward, follow the Remove the power control card at position 0LA-AIC5S [J by 
instructions on page 7-50. pulling on the card guide. 


Remove the servo card and the demodulator card by pulling on 
the tabs provided on the cards. 


Remove the card-guide from the card, and keep the guide for use 
on the new card. 
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Detail A 


7-22. Power Control, Servo, and Demodulator Cards (Model Bs with serial numbers before 57-BO000) 


Figure 


5 


Remove the cards. 


For Model Bs with serial numbers 
from 57-B0000 onward, follow the 
instructions on the right and refer to 


Figure 7-23. 


For Model Bs with serial numbers 


before 57-B0000, follow the 
instructions on page 7-48. 


Remove the four interposers jj. 


Take out the three screws and remove the plastic card retainer 


| 


Remove the power control card at position 0LA-AIC5S [J by 
pulling on the card guide. 


Remove the sermod card by pulling on the tabs provided on the 
cards. 


Remove the card-guide from the card, and keep the guide for use 
on the new card. 


Installing the Power Control, Servo, Demodulator, and Sermod Cards 


Install the cards. 
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Install the cards 1n the reverse order of removal. 


Warning: 
1. Ensure that the cards are not plugged in reversed. 
2. Do not drop the card gate. 
3. Check that there are no cables trapped under the edges of the 


card gate when it is seated. 


Restore power to the drawer (see page 7-6). 
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(Model Bs with serial numbers from 57-B0000 onward) 


7-23. Power Control and Sermod Cards 


Figure 
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Removing the Device Interface Card 


J 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Raise the card gate. 


4 


Remove the device interface card. 


For Model Bs with serial numbers 
before 57-B0000, follow the 
instructions on the right and refer to 
Figure 7-24. 


For Model Bs with serial numbers 


from 57-B0000 onward, follow the 
instructions on page 7-54. 
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See page 7-4. 


See page 7-10. 


Raise the card gate to its service position (see page 7-46). 


Take out the three screws and remove the card retainer bar. 


Disconnect the interface cable [J from the device interface card 


Remove the two crossover connectors and the four interposers. 
Remove the plastic card retainer RJ. 


Remove the device interface card at position 0IA-AIC1 from 
the gate. 


Remove the card guide from the card, and keep it for use on the 
new card. 
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Figure 7-24. Device Interface Card (Model Bs with serial numbers before 57-B0000) 
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Remove the device interface card. Disconnect interface cable from the device interface card J. 

For Model Bs with serial numbers Remove the four interposers. 

from 57-B0000 onward, follow the 

instructions on the right and refer to Take out the three screws §§ and remove the plastic card retainer 
Figure 7-25. Fi. 

For Model Bs with serial numbers Remove the device interface card at position 01LA-AIC1 [J from 

before 57-B0000, follow the the gate. 


instructions on page 7-52. 


Remove the card guide from the card, and keep it for use on the 
new card. 


Installing the Device Interface Card 


Install the device interface card. Install the device interface card in the reverse order of removal. 


Warning: 
1. Do not drop the card gate. 


2. Check that there are no cables trapped under the edges of the 
card gate when it is seated. 


Restore power to the drawer (see page 7-6). 
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Figure 7-25. Device Interface Card (Model Bs with serial numbers from 57-B0000 onward) 
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Removing the Logic Board 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Raise the card-gate. 


4 


Remove the logic board. 


For Model Bs with serial numbers 
before 57-B0000, follow the 
instructions on the right and refer to 
Figure 7-26. 


For Model Bs with serial numbers 


from 57-B0000 onward, follow the 
instructions on page 7-58. 
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See page 7-4. 


See page 7-10. 


Make a note of the positions of the connectors at the back of the 
logic board fj, and then remove them. 


Raise the card gate to its service position (see page 7-46). 


Take out the three screws and remove the card retainer bar. 


Remove the two crossover connectors and the four interposers 


| 
Remove the plastic card retainer ,R. 


Remove the interface cable from the device interface card (see page 
7-52). 


Remove the logic cards from the card-gate and all cables from the 
board 01A-Al. Make a note of the positions of the cards and 


cables as you remove them. 


Remove the six screws [J from the back of the card-gate. 
Remove the logic board. 


Warning: Do not remove screws J. 


Detail A 


Figure 7-26. The Logic Board (Model Bs with serial numbers before 57-B0000) 
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Remove the logic board. 


For Model Bs with serial numbers 
from 57-B0000 onward, follow the 
instructions on the right and refer to 
Figure 7-27. 


For Model Bs with serial numbers 
before 57-B0000, follow the 
instructions on page 7-56. 


Installing the Logic Board 


Install the logic board. 
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Remove the four interposers [J. 
Take out the three screws §§. 
Remove the plastic card retainer 4. 


Remove the interface cable from the device interface card (see page 
7-52). 


Remove the logic cards from the card-gate and all cables from the 
board O01A-Al. Make a note of the positions of the cards and 


cables as you remove them. 


Remove the six screws from the back of the card-gate. 
Remove the logic board. 


Warning: Do not remove screws fj. 


Install the logic board in the reverse order of removal. 


Restore power to the drawer (see page 7-6). 


7-27. The Logic Board (Model Bs with serial numbers from 57-B0000 onward) 


Figure 
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Removing the Read-Detect Cards 


1 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


Remove the front cover. 


4 


Remove the read-detect cards. 


See page 7-4. 


See page 7-10. 


See page 7-12. 


Note: For clarity, the figure shows the disk enclosure pulled 
forward. 


Reach in through the front frame and release the cables from the 
connectors on the read-detect card to be removed. (Card 0 is 
the left-hand card [J, and card 1 is the right-hand card [J , when 
looking from the front.) 


Remove the two screws §§ from the card to be removed. 


Pull the card up and out of the connector on the disk enclosure 
casting. 


Installing the Read-Detect Cards 


Install the read-detect cards. 
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Warning: Data on the disk can be destroyed if the read-detect 
cards are plugged into the wrong connectors. 


Install the read-detect cards in the reverse order of removal, 
ensuring that the connectors are firmly latched. 


Restore power to the drawer (see page 7-6). 


Figure 7-28. Read-Detect Cards 
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Removing the Actuator Driver Card or Cards 


] 


Remove power from the drawer. 


2 


Remove the top cover. 


3 


For Model Bs with serial numbers 
from 57-B0000 onward, go to step 5 on 
page 7-64. 

For Model Bs with serial numbers 
before 57-B0000, follow the 
instructions on the right and in step 4 
and refer to Figure 7-29. 


Remove the actuator 1 driver card. 


4 


Remove the actuator 0 driver card. 
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See page 7-4. 


See page 7-10. 


1. Remove the two screws on the cover of the actuator driver 
card enclosure. 


2. Lift the cover up and pull it out to the side. 


3. Carefully open the clips of the logic cable connectors and 
withdraw the actuator driver card cables. 


4. Disconnect the four-way connectors from the actuator 
driver cards. 


5. Disconnect the ground strap [J and remove the actuator 1 
driver assembly [EJ from the drawer. 


6. Remove the 3 screws from the actuator | driver card and 
remove the card from the cover. 


Remove the 3 screws corresponding to screws from the 
actuator 0 driver card and remove the card from the cover. 


Figure 7-29. Actuator Driver Cards (Model Bs with serial numbers before 57-B0000) 


Chapter 7. Model B: FRUs 7-63 
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For Model Bs with serial numbers 
from 57-B0000 onward, follow the 
instructions on the right and refer to 
Figure 7-30. 


For Model Bs with serial numbers 
before 57-B0000, follow the 


instructions on page 7-62. 


Remove the actuator driver card. 


. Loosen the two screws [J and pull the actuator driver 


assembly straight out from the screws until the logic cable 
connector can be accessed. There is a resistance because 
the actuator assembly is held by a clip on the inside. 


. Carefully open the clips of the logic cable connector and 


withdraw the actuator driver card cable. Park it in the cable 
park provided. 


. When the logic cable has been disconnected, rotate the 


assembly to access the seven-way connector (P23) Ej. 


. Disconnect connector (P23) from the actuator driver card. 


. Disconnect the ground strap [J and remove the actuator 


driver assembly from the drawer. 


. Remove the 3 screws from the actuator driver card and 


remove the card from the cover. 


Installing the Actuator Driver Card or Cards 


Install the actuator driver card or 
cards. 
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Warning: Ensure that wires are not trapped by the cover. 


I. 


Install the actuator driver card or cards in the reverse order of 
removal. 


. Ensure that the insulating grommet is placed in the 


left-hand side of the actuator driver cover. 


. Ensure that the ground strap [J is correctly reinstalled. 


. Restore power to the drawer (see page 7-6). 


Disk Enclosure 


Disk Enclosure: Removal and Installation 


The IBM 9335 Model B contains two devices each with its own actuator driver logic. By swapping the 
cables connected to these devices, you can check whether a fault is in the actuator driver logic or is in the 
disk enclosure. If the fault remains with the same device address after the cable swap, the disk enclosure 

is not failing. Use the cable-swapping procedure only when the diagnostic tests give a firm and repeatable 
error. Use only diagnostic test 10 to identify the failing address and never use customer programs during the 


cable-swapping procedure. 


Preparatory Work 


1. Keep your support center (customer-assist group or similar) informed of your actions according to local 


procedures. 


nA BF Ww WN 


Unit Reference Codes. 


. Ensure that a replacement disk enclosure is available of the same type and specification. 
. Ensure that all customer data has been copied from the disk. 
. Ensure that the unit is off-line from the using system. 


. Perform the disk enclosure cable swapping procedure shown below if instructed to do so by the Guide to 


Disk Enclosure Cable-Swapping Procedure 


I 


For Model Bs with serial numbers 
from 57-B0000 onward, check the 
drawer. 


Zz 


For Model Bs from 57-B0000 onward, 
remove the air vent. 
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. Set the Power switch (on the front panel) to Delayed Off. 
. Set CBI (on the back panel) off. 


. If the drawer is in its service position with the covers removed, 


reinstall the top cover and fully insert the unit into the rack to 
protect the cables. 


. Remove the two screws that hold the air vent —@ to the 


frame at the rear of the drawer. 


. Remove the air vent from the drawer. 


. Ensure that the spindle is not locked. 


Figure 7-31. Disk Enclosure Cable Swap (Part | of 5) 


3 


For Model Bs with serial numbers 
from 57-B0000 onward, swap the 
actuator cables by following the 
instructions on the right. 


Swap the actuator cable from actuator 0 by plugging J4 with P1 
and from actuator | by plugging J1 with P4. 


IE 


©) 
seal 


=P] 


4 A Swap 


Figure 7-32. Disk Enclosure Cable Swap (2 of 5) 
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| For all Model Bs, pull the drawer out See page 7-12. 
| to its service position and remove the 
| front cover. 


| 5 


For all Model Bs, swap the read-detect 1. Release the ‘X’ cable clamps retaining the read-detect signal 

cards. cables on the underside of the Model B power tray. 

. Unplug the cables on the two read-detect cards and remove 

the two card retaining screws for each card. 

3. Plug read-detect card 0 into read-detect card 1 position, and 
plug read-detect card 1 into read-detect card 0 position. 

4. Swap the signal cable from read-detect 0 card by plugging J13 
with P15, (01A-A1A8), and from read-detect 1 card by 
plugging J15 with P13 (O1A-A1A4). 

5. Replace the power cable plugs, P12 and P14, on the 
read-detect cards. 


NO 


P7 


P13 <—-Swap— P15 


Read Detect Read Detect P14 
Card O + Swap ——+ Card 1 
(01A-F1A1) {01 A-F1A2) 


| Figure 7-33. Disk Enclosure Cable Swap (3 of 5) 
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| 6 


| For Model Bs with serial numbers Open the actuator driver cover on the left side of the Model B 

| before 57-B0000, swap the actuator Swap the signal cable from actuator driver | by plugging J23 with 
| 

| 


cables by following the instructions on P25, and from actuator driver 0 by plugging J25 with P23. 
the right. 


at? / 


iy 


P25<«—Swap—» P23 


| Figure 7-34. Disk Enclosure Cable Swap (4 of 5) 
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| 7 


| If an air flow switch is fitted, follow the Short out pins 2 and 3 of P7 with a jumper, see Figure 7-35. 
| instructions on the right; if not, carry 
| on with the next step. 


a Plug P7 


a ~ Short out —— — 
with jumper 
a D 2 
/ <L a Detail of 


P7 


| Figure 7-35. Disk Enclosure Cable Swap (5 of 5) 
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| 8 


| 
| 
| 
| 
| 


Partially reinstall the machine to run 
it. 


9 


Follow the instructions on the right. 


10 


Restore all the cables and plugs to 
their original positions. 


1] 


Exchange the other FRUs in the URC 
list. 


1. Replace the front cover as far as placing it in its parking 
position. 

2. Replace the plastic fan cover. 

3. Reconnect all wires and cables to the front cover. 


DANGER 


Do not attempt to apply power without the fan cover 
in place. Unshielded rotating fan blades cause danger 


from both direct contact and from objects dropped on 
to them. 


4. Set CB1 (on the back panel) to on. 
5. Set the Power switch (on the front panel) to On. 


Run the diagnostic program test 10 again to both device 0 and 
device 1. If the failure still appears on the same device after the 
cable swap, continue with the next two steps; otherwise, go to the 
next step and then go to “Removing the Disk Enclosure” on 
page 7-72. 


Follow the instructions given in “Cleanup and Repair 
Verification” on page 142. 


ie ee 
a 


c. 
Ce poral 
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| Removing the Disk Enclosure 
| Do not try to remove the disk enclosure unless you have completed the preparatory work. 


I 


Remove power from the drawer. See page 7-4. 


2 


Check the drawer. If the drawer is in its service position with the covers removed, 
reinstall the top cover and fully insert the unit into the rack to 
protect the cables. 


3 


Lock the spindle. Set the spindle lock to the locked position, by moving it down 
and to the left. 


4 


Remove the air vent and spindle-lock Remove the two screws that hold the air vent to the frame 
lever. at the rear of the drawer. 


Remove the air vent from the drawer. 


Remove the spindle-lock lever by pulling it off with a straight pull. 
Ensure that you keep the spindle locked. 
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Figure 7-36. Removing the Disk Enclosure (1 of 4) 
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5 


Remove the disk enclosure cables. 


6 


Go to the front of the rack and fully 
extend the Model B. 


7 


Remove the front panel and the top 
cover. 


8 


Remove the front cover. 


9 


Disconnect the ground strap between 
the power tray and the disk enclosure. 


10 


Go to the right-hand side (viewed from 
the front of the unit) and remove the 
power regulator card. 
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1. Remove the ground strap from the disk enclosure cradle to 
frame (see Figure 8-1 on page 8-127.): 
a. Find the stud at the frame end of this ground strap J. 
b. Use an M4 nut driver to remove the ground strap and its 
star washer from the outer end of the stud. 
c. Do not disturb the other ground strap attached to this 
stud. 
2. Unplug the cables from connectors J1 ff, J4 BJ, 35 Qf, and 
J6 from the rear of the disk enclosure. 
3. Position the plugs so that they do not obstruct the drawer. 
4. Unplug the connector of the power-on-hours meter. 


Pull the drawer forward to its service position. 


See page 7-10 


See page 7-12. 


Find the green-and-yellow ground strap that runs from the rear of 
the power tray to the disk enclosure. Unscrew this strap at the 
rear of the power tray and push it through the access hole adjacent 
to transformer T]. 


1. Remove the two screws retaining the power regulator card. 
2. Pull the card and the attached cables clear of the disk 
enclosure without unplugging any of the cables. 


Figure 7-37. Removing the Disk Enclosure (2 of 4) 
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11 


Go to the left-hand side (viewed from See “Removing the Actuator Driver Card or Cards” on page 7-62 
the front of the unit) and remove the and perform steps 3 through 5 as appropriate. Do not remove the 
actuator driver card assembly. actuator driver card(s) from their covers. 


12 


Go to the front of the unit and prepare . Unplug the power plugs on the two read-detect cards. 
to remove the disk enclosure. . Put the loose cables on each side in cable parks. 
3. Unplug the read-detect signal cables BJ, and place them in 
cable parks. 
4. Unscrew the two 4-mm socket screws retaining the disk 
enclosure. 


ty — 


13 

Remove the disk enclosure. CAUTION: 
The disk enclosure weighs approximately 28 kg (62 Ib). It may 
need two people to lift it out; observe the normal safety procedures. 


Note: There is a handle on the motor cover and another at the 
front of the disk enclosure —4 for use during maintenance. 


Carefully slide the disk enclosure [J to the front of the drawer. 
Ensure that cables around the disk enclosure are not trapped. 


Remove the disk enclosure from the drawer and put it on a 
smooth surface. 


On Model Bs with serial numbers before 57-B0000, remove the 
three screws and remove the actuator 0 driver assembly from 


the disk enclosure casting. 


If you have removed it, keep the actuator 0 driver assembly to 
install it on the replacement disk enclosure. 


14 


Remove the read-detect cards. Remove the screws [J from the cards. 
Pull the cards up and out of the connectors of the disk enclosure. 


Keep the read-detect cards to install them on the new disk 
enclosure. 
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Figure 7-38. Removing the Disk Enclosure (3 of 4) for Model Bs with serial numbers before 57-BO000 


Chapter 7. Model B: FRUs 7-77 


15 


Remove ground strap. 


16 


For Model Bs with serial numbers 
from 57-B0000 onward, remove the 
actuator-driver clip. 


Disconnect the remaining end of the ground strap that runs from 
the power tray to the disk enclosure, and retain this strap for 
reinstallation. 


Unscrew the clip for the actuator driver support. Retain this 
part to reinstall it on the new disk enclosure. 


Figure 7-39. Removing the Disk Enclosure (4 of 4) for Model B with serial numbers from 57-B0000 
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Installing the Disk Enclosure 


I 


Prepare the disk enclosure. 


2 


Install the read-detect cards. 


Attach the disk enclosure end of the ground strap from the rear of 
the power tray to the disk enclosure. Ensure that the star washer 
is between the ring washer and the disk enclosure. 


On Model Bs with serial numbers before 57-B0000, attach the 
actuator 0 driver assembly to the new disk enclosure with the 
three screws FJ. 


On Model Bs with serial numbers from 57-B0000 onward, attach 


the actuator driver support clip to the new disk enclosure. (See 
in Figure 7-39 on page 7-78.) 


Push the cards into the connectors on the disk enclosure. 


Tighten the screws into the cards. 


Figure 7-40. Installing the Disk Enclosure (1 of 4) 
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3 


Go to the front of the unit, and install 
the disk enclosure. 


4 


Install the front cover. 


5 


Go to the right-hand side of the 
machine (looking from the front) and 
reinstall the power regulator card. 
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CAUTION: 
The disk enclosure weighs approximately 28 kg (62 lb). It may 
need two people to lift it out; observe the normal safety procedures. 


Warning: For the next step, ensure that cables are not trapped by 
the disk enclosure. 


Carefully slide the disk enclosure [J as far as it will go into the 
drawer, checking at intervals that the cables are not trapped. 
Note: There is one handle on the motor cover and another at 


the front of the disk enclosure ¥4 for use during maintenance. 


Insert and tighten the two screws at the front of the disk 
enclosure mounting cradle. 


Reach in through the front frame and connect the read-detect 
signal cable connectors [J on the read-detect cards. 


Connect the two read-detect power plugs on the read-detect 
cards. 


See page 7-12. Install in the reverse order of removal. 


Reinstall the power regulator card making sure that all plugs and 
cables are seated correctly. See “Installing the Power Regulator 
Card” on page 7-28. 


Figure 7-41. Installing the Disk Enclosure (2 of 4) 
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6 


Go to the left-hand side of the machine 


(looking from the front) and reinstall 
the actuator driver card. 


7 


Check cards and connectors. 


8 


Reinstall the ground strap between the 
rear of the power tray and the disk 
enclosure at the power tray end. 


9 


Install the top cover and insert unit 
fully into the rack. 
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See pages 7-62 through 7-64. 


For Model Bs with serial numbers from 57-B0000 onward: 


Mm & Wh — 


6. 


. Replug the signal cable on the actuator driver card. 

. Reinstall the ground lead on the actuator driver assembly. 

. Replug P23 and ensure the grommet is in place. 

. Reinstall the ground lead on the actuator driver assembly. 

. Reinstall the actuator driver card ensuring that it clips into the 


support clip. 
Reinstall the actuator driver cover and reinstall the screws. 


For Model Bs with serial numbers before 57-B0000: 


I 
2. 
3 
4, 
D: 


Replug the two signal cables on the actuator driver cards. 
Reinstall the ground lead on the actuator driver 1 assembly. 
Replug P23 and P25 and ensure the grommet is in place. 
Reinstall the actuator driver 1 card. 

Reinstall the actuator driver cover and reinstall the thumb 
SCTEWS. 


Pull the drawer out and check that all cards and connectors are 
seated correctly. 


Partially close the drawer and push the ground strap through the 
access hole below transformer T1. 


See page 7-10. 


10 


Reconnect the disk enclosure cables. Plug the cables to connectors J! [, J4 EJ, J5 By, andJ6 & on 
the back of the disk enclosure, ensuring that they are correctly 
latched. Ensure that the star washer is between the cable tag (ring 
washer) and the frame. 


Replug the Power-on-hours meter connector Ej. 


Connect the following ground straps, ensuring that the star washer 
is fitted: 


¢ Disk enclosure cradle to frame (see Figure 8-1 on page 8-127) 
e Green and yellow braid to power tray (see Figure 8-2 on 
page 8-128). 


Figure 7-42. Installing the Disk Enclosure (3 of 4) 
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11 


Install the air vent. 


12 


Install the spindle lock lever. 


13 


Unlock the disk. 


14 


Install the front panel. 


15 


Restore power to the drawer. 


16 


Test the new disk enclosure. 
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See page 7-14. 


Install the spindle lock lever as a push fit. 


Move the spindle lock lever to the unlocked position. 


Align the studs on the front panel with spring clips in the 
drawer and press on both ends of the panel until it clicks into 
position. 


See page 7-6. 


Run the diagnostic test programs to test for correct operation. 


Inform the support center, according to local procedures, when the 
replacement is complete and prepare the old disk enclosure for 
return. Use the packing material that came with the new disk 
enclosure for this. 


Figure 7-43. Installing the Disk Enclosure (4 of 4) 
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Miscellaneous FRUs 


Removing the Power Switches and the Control Panel 


l 


Remove power from the drawer. 


ps 


Remove the top cover. 


3 


Remove the front cover. 


4 


Remove the control panel. 


5 


Remove the switches. 


6 


Remove the control panel card. 
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See page 7-4. 


See page 7-10. 


Disconnect the control panel cable FJ from 01A-A1C5, removing 
the cable ties and the cable from the cable run. 


Remove the four screws [EJ from the front cover, and hang the 
cover on its two parking clips on the front casing. 


Disconnect P29 (if installed) from the top of the fan housing, or 
disconnect P30 (see —4 on Figure 7-5 on page 7-13) from the clip 
on the back of the fan housing or the side of the frame, and the 
two wires from the back of the Power switch ff. 


Remove the two screws [J from the control panel QJ, and lift it 
up to release its tabs from the two slots in the front cover. 


a rrr cee a Rr rrr a 


Move the control panel away from the front cover, 
withdrawing the flat cable through the slot in the front 
cover. 


Remove the two screws that secure each power switch to the 
control panel and remove the switches. 


Remove the two screws and lift out the control panel card fg. 


Figure 7-44. Removing and Installing the Power Switches and the Control Panel 


Installing the Power Switches and the Control Panel 


Install the switches. 


Install the control panel. 


Install the switches in the reverse order of removal. Note that each 
wire to the Power switch can be installed on either terminal. 


Ensure that the Unit Emergency switch is set to Power Enable. 
Reinstall the cover EJ on the Unit Emergency switch (if it was 


removed). Ensure that the switch is set to Power Enable before 
you do this. 


Installation is the reverse of removal. 
When installing the control panel J, peel off the box serial 
number strip from the old panel and apply the strip to the new 


panel. 


Restore power to the drawer (see page 7-6). 
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Removing the Antistatic Brush 


I 


Remove power from the drawer. See page 7-4. 


2 


Remove the top cover. See page 7-10. 


3 


Raise the card gate. Raise the card gate to its tilted position (see page 7-46). 


4 


Remove the antistatic brush. | There is a hole in the frame, under the gate, for access to the 
antistatic brush. 


Hold back the transparent plastic guard. 


The antistatic brush is held by screw —~4. Remove the screw 
and lock washer, and lift out the antistatic brush. 


Figure 7-45. The Antistatic Brush 
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Installing the Antistatic Brush 


I 


Install the antistatic brush. Fasten the antistatic brush to the disk enclosure with screw 
and its associated lock washer. Ensure that the lock washer is in 
the correct position (on top of the spring). 


Use a dental mirror to check that the brush touches the spindle at 


| 
Reinstall the transparent plastic guard. 


Warning: Do not power up unless the plastic guard is in place. 


2 


Reinstall the card gate. Put back the card gate in its home position (see page 7-46). 


Warning: Ensure that all cables and connectors are seated before 
moving the gate. 


3 


Install the top cover. See page 7-10. 


4 


Restore power to the drawer. See page 7-6. 
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Spindle Rotation Check 


1 


Remove power from the drawer. See page 7-4. 


2 


Remove the top cover. See page 7-10. 


3 


Raise the card gate. Raise the card gate to its tilted position (see page 7-46). 


4 


Observe the direction of rotation. 1. Power on the unit (see page 7-6). 
2. Observe the direction of rotation through the motor cover. 


The spindle must rotate in the direction of the arrow 
stamped on the motor cover (clockwise). 


3. If the spindle rotates in the opposite direction, power off the 
unit and perform the actions described under URC 1216 in the 
Guide to Unit Reference Codes. 
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Figure 7-46. Spindle Rotation Check 
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Removing the Slide Assemblies 


Note: Each drawer in the rack has a right-hand and a left-hand slide. To remove them, the drawer has to 


be taken out of the rack. 


1 


Remove power from the drawer. 


2 


Prepare to remove the slide assemblies. 


3 


Remove the slide assemblies. 
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See page 7-4. 


See the instructions in the Model B Slide-Replacement Bill of 
Material. 


At the front of the rack, turn both thumb levers inward and 
push the slides back into the rack. 


Make a note of the position of the slides in the rack. 
Remove the screws at the front and the rear of the rack. 


When removing the screws at right-rear, support the cable support 
carrier. 


Save the shipping clamp [J. 


Remove the slide assemblies. 


REAR — LEFT REAR — RIGHT 


Figure 7-47. Removing the Slide Assemblies 
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Installing the Slide Assemblies 


1 


Install the slide assemblies. Place the slide assemblies in the rack, ensuring that the pins 
are in the correct holes. 


Insert the screws that hold the slides to the rack. Do not fully 
tighten them. (Include the cable support carrier at right-rear and 
the shipping clamp [J at left-rear.) 


2 


Install the drawer. See the instructions in the Model B Slide-Replacement Bull of 
Material. 


Tighten the screws that hold the slides to the rack. 


3 


Install the front panel. See page 7-13. 


4 


Restore power to the drawer. See page 7-6. 
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REAR — LEFT 


Figure 7-48. Installing the Slide Assemblies 


DW 
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FRONT — RIGHT 


REAR — RIGHT 
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Removing the Cable Support Carrier 


1 


Remove power from the drawer. 


2 


Remove the cables from the cable 
support carrier. 


3 


Remove the cable support carrier. 


See page 7-4. 


Release the shipping clamp (if not as shown) by loosening the 
SCreWS and sliding the bar to the left. 


Remove the screw that holds the cable support carrier to the 
rack. 


Pull the cable support carrier out to its full extent. 
Undo the four cable clips and remove the cables. 


Close the clips. 


Remove the hinge pin [J that holds the cable-support carrier to 
the back of the Model B. 


Remove the cable support carrier from the rack. 


Installing the Cable Support Carrier 


Install the cable support carrier. 
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Install the cable-support carrier and cables in the reverse order of 
the removal instructions. 


Restore power to the drawer (see page 7-6). 


Spindle Lock 


x, 


. OO. 
- OY OS 


OO0O0QZ0CCIO 


1X CO, 90000008 
2 
ad 


7-49. Cable Support Carrier 


Figure 
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internal and External Cables 


Removing the Internal and External Cables 


Remove the internal and external A list of the internal and external cables is given here for reference. 

cables. The figure opposite shows their locations. Remove the top cover, 
front panel, and air vent as required for access to the internal 
cables. 


¢ The ac internal distribution cable 
¢ The dc internal distribution cable assemblies —4: 
— Cable to the power regulator 
— Cable to the read-detect cards and the logic board. 
¢ Read detect logic cable 0 to logic board 01LA-A1A8 
¢ Read detect logic cable 1 to logic board 01A-A1A4 J 
¢ Actuator driver logic cable 0 to logic board 01A-A1B8 


¢ Actuator driver logic cable 1 to logic board 01A-A1B4 fj. 
(This cable is not required on Model Bs with serial numbers 
from 57-B0000 onward.) 
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Bottom View 


7-50. Internal Cable Assemblies (Model Bs with serial numbers before 57-B0000) 


Figure 
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Top View 


Bottom View 


7-51. Internal Cable Assemblies (Model Bs with serial numbers from 57-B0000 onward) 


Figure 
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This chapter contains power servicing details for the IBM 9335 Model B Direct-Access Storage Subsystem. 


The contents are: 
¢ Problem isolation procedures for the power supplies 


Problem Isolation Procedure B1 
This is a visual inspection procedure. The device is unavailable with the motor stopped. The 
procedure examines the LEDs and the status of the CBs. 

Problem Isolation Procedure B2 
This is a visual inspection procedure. It is used when a visual symptom is observed, but a URC 
is not available and the diagnostics do not fail. 

Problem Isolation Procedure B3 
This is a manual intervention procedure. It presents an analysis of motor failure. 

Problem Isolation Procedure B4 
This is a manual intervention procedure. It presents an analysis of power failure. 


¢ Power distribution diagrams (to supplement the problem isolation procedures when fault-finding). 
¢ Electrical grounding checks, see Chapter 10. 
¢ Grounding diagrams. 
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Problem Isolation Procedure B1 


Problem Isolation Entry Point A 


Other Isolation Entry Points in BI 
Problem Isolation Entry Point B 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


1 
Because there is a problem with a 1. Set the Power switch (on the front panel) to Delayed Off, and 
Model B, you are here from one of the wait | minute for the motor to stop. 
following: 2. Ensure that the spindle lock on the back panel (see 

¢ Step 4 on page 1-7 Dae of 7 

¢ Step 7 on page 1-9 

© URC 1185 Go to step 2. 
Follow the instructions on the right. 
2 
Is the thermal check light on (not Go to the Guide to Unit Reference Codes and perform the actions 
flashing)? for URC 2027. 

NO YES 

; Follow the instructions on 

the right. 

3 


Have any of the circuit breakers (CBI, — If CB! or CB2 has tripped, go to “Problem Isolation Entry Point 
CB2, CB3, CB4, or CBS) on the back B” on page 8-7. 


panel tripped? 
If CB3 has tripped, go to “Problem Isolation Entry Point L” on 


NO YES page 8-55. 


| Follow the instructions on _—‘/[f CB4 is installed and has tripped, go to “Problem Isolation Entry 
the right. Point E” on page 8-27. 


If CBS has tripped, go to “Problem Isolation Entry Point Q” on 
page 8-77. 
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4 


Is the reference display showing ‘0’? 


YES NO 


ut 


5 


the right. 


Set the Power switch (on the front 
panel) to On. 


Are the Power On and Power Ready 
lights staying on? 


NO YES 


{ 


the right. 


Go to “Problem Isolation Entry Point 


B” on page 8-7. 


6 


Are both Devices 0 and 1 Ready lights 


on? 


NO YES 


j Go to step 9. 


7 


Is one Device Ready light on? 


YES NO 


LU 


Follow the instructions on 


the right. 
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Follow the instructions on 


Follow the instructions on 


If the display is blank, go to step 15. Otherwise, go to step 26. 


Wait 2 minutes, then go to step 6. 


Run diagnostic test program 10 to device 0 on the failing unit. 
Then go to the Guide to Unit Reference Codes and perform the 
actions necessary for the URC that results from the diagnostic test 
program. 


8 


Run diagnostic test program 10 to the 
device that has the Ready light off. 


Follow the instructions on the right. 


9 


You are here from step 6. 


Run diagnostic test program 10 to 
devices 0 and I. 


Does the diagnostic test program run 
error-free on both devices? 


YES NO 


Follow the instructions on 


the night. 


10 


Did the IBM 9335 Model B fail to 
come ready when it was powered on 
remotely from a rack, but came ready 
when powered on locally? 


YES NO 


Follow the instructions on 
the right. 


I] 


Are the Model B power cable and 
power sequence cable plugged securely 
into the same numbered “R” and “J” 
outlet sockets on the rack Power 
Control Compartment (PCC)? 


YES NO 


Follow the instructions on 


the right. 


If the diagnostics run without error, but the device Ready light is 
not on, go to “Problem Isolation Entry Point C” on page 8-20. 
Otherwise, go to the Guide to Unit Reference Codes and perform 
the actions necessary for the URC that results from the diagnostic 
test program. 


Make a note of the URC, then go to the Guide to Unit Reference 
Codes and perform the actions appropriate to the URC. Use the 
URC for device 0 if both devices have failed. 


This is probably an intermittent fault. Retry the customer’s job. 


Reconnect the power and power-sequence cables to their correct 
positions in the rack PCC. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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12 


Go to the rack Guide to Analyzing 
Problems manual, see 
Chapter 2, “Associated Publications” 


on page 2-1. 
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Problem Isolation Entry Point B 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


13 


You are here from one of the following: 


¢ Step 3. 

¢ Step 5. 

¢ Step 62 because the Model B is 
not available and the motor is not 
running when power is on. 

¢ A URC action. 


Go to step 14. 


14 


Are all the lights on the front panel off, 
and is the reference display blank? 


NO YES 


; Follow the instructions on 
the right. 


Go to step 16. 


15 
You are here from step 4 or step 14. 
Is light L1 (on the back panel) on? 


YES NO 


Follow the instructions on 
I the right. 


Go to step 17. 


Set the Power switch (on the front panel) to Delayed Off. 


Go to step 15. 


URC 2000. Ensure that the mainline power cable 1s correctly 
attached to the Model B. 


If it is, go to the rack problem isolation procedures (in the using 
system service guide). 
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16 


You are here from step 14. 
Is the power reference display blank? 


YES NO 


I Go to step 26. 


Go to step 41. 


17 


You are here from step 15. 


Has circuit breaker CBI (on the back 
panel) tripped? 


NO YES 


j Go to step 58. 


18 


You are here from step 17 or step 44. 
Has CB2 tripped? 


NO YES 


: Follow the instructions on 
the right. 


19 
Has CBS tripped? 


NO YES 


; Follow the instructions on 
the right. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2003. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2002. 


20 


You are here from step 19 or from 
step 113 on page 8-80. 


Switch CBI (on the back panel) off 
and then on again. 


Does the reference display show 0? 


NO YES 


j Go to step 24. 


21 


Is the power reference display blank? 


YES NO 


Follow the instructions on 
the right. 


22 


If the Unit Emergency switch (on the 
front panel) is installed and is 
uncovered, is the switch set to Power 
Enable? (If it is covered or is not 
installed, take the YES leg.) 


NO YES 


; Follow the instructions on 
the right. 


23 


The Unit Emergency switch is not set 
to Power Enable. 


Follow the instructions on the right. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2001. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2002. 


Set the Unit Emergency switch to Power Enable. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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24 


You are here from step 20. Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2006. 
Is the Power On light on? 


NO YES 
; Follow the instructions on 
the right. 


25 


Set the Power switch (on the front 
panel) to On, if it is not already on. 


Is the power reference display blank? 


NO YES 


j Go to step 41. 


26 


You are here from step 4 or step 16. 


Does “F” appear on the power 
reference display? 


NO YES 


j Go to step 49. 


27 


You are here from step 26 or step 48 


Does “0” appear on the power 
reference display? 


NO YES 


j Go to step 54. 
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28 


Does “5” appear on the power 
reference display? 


YES 


NO 


Follow the instructions on 
the right. 


29 


Does “D” appear on the power 
reference display? 


NO YES 


Follow the instructions on 
the right. 


30 


Does “4” appear on the power 
reference display? 


NO YES 


¥ 


31 


Does “1” appear on the power 
reference display? 


Follow the instructions on 
the nght. 


NO YES 


¥ 


Follow the instructions on 
the right. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2016. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2015. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2014. 


hwnd — 


. Set the Power switch to Delayed Off (if it 1s not already off). 
. Switch CBI (on the back panel) to off then on again. 

. Switch the Power switch to On. 

. If both device 0 and device 1 come Ready after two minutes, 


run diagnostic test 10 to both devices. If test 10 runs without 
error, the fault may have been caused by an external power 
line disturbance. Retry the customer’s job. If the fault occurs 
again, call your local support group for help. 


. Otherwise, if both device 0 and device 1 do not come ready, 


and the reference display again shows a | after step 3, go to 
Guide to Unit Reference Codes and perform the actions for 
URC 2013. 
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32 


Does “3” appear on the power 
reference display? 


NO YES 


Follow the instructions on 


the right. 


33 


Does “9” appear on the power 
reference display? 


NO YES 


j Go to step 47. 


34 


Does “B” appear on the power 
reference display? 


NO YES 


j Go to step 45. 


35 


Does “C” or “E” appear on the power 
reference display? 


NO YES 


; Follow the instructions on 
the night. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2012. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2009. 


36 


Does “A” appear on the power 
reference display? 


NO YES 


¥ 


37 


Does “2” appear on the power 
reference display? 


Follow the instructions on 
the night. 


NO YES 


¥ 


38 


Does “7” appear on the power 
reference display? 


Follow the instructions on 
the right. 


NO YES 


¥ 


39 


Does “8” appear on the power 
reference display? 


Follow the instructions on 
the right. 


NO YES 


¥ 


40 


Follow the instructions on the right. 


Follow the instructions on 
the right. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2008. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2007. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2005S. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2020. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2028. 
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41 
You are here from step 16 or step 25. 
Is the Power On light on? 


YES NO 


J Go to step 43. 


42 


Is the Power Ready light on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 50. 


43 
You are here from step 41. 
Has CB1 tripped? 


NO YES 
; Follow the instructions on 
the right. 


44 


Has CB2 tripped? (The toggle shows a 
white top if it has tripped.) 


YES NO 


Follow the instructions on 
II the nght. 


Go back to step 18. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2021. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2019. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2018. 


45 


You are here from step 34 because “B” 
appears on the power reference display. 


Follow the instructions on the right. 


46 


Does “F” appear on the power 
reference display? 


YES NO 


Follow the instructions on 
the night. 


Go to step 49. 


47 


You are here from step 33 because “9” 
appears in the power reference display. 


Follow the instructions on the right. 


48 


Does “F” appear on the power 
reference display? 


YES NO 


Follow the instructions on 
the right. 


49 


You are here from step 26, step 46, or 
step 48 because “F’”’ appears on the 
power reference display. 


Follow the instructions on the right. 


1. Set the Power switch (on the front panel) to Delayed Off. 
2. Switch CBI (on the back panel) off and then on again. 
3. Set the Power switch to On. 


Go to step 46. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2010. 


1. Set the Power switch (on the front panel) to Delayed Off. 
2. Switch CB1 (on the back panel) off and then on again. 
3. Set the Power switch to On. 


Go to step 48. 


If “9” still appears on the reference display, go to the Guide to 
Unit Reference Codes and perform the actions for URC 2011; 
otherwise, go back to step 27. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2017. 
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50 


You are here from step 42. 
Is the Motor Check light On? 


NO YES 


I 


S1 


Follow the instructions on 


the right. 


Wait 2 minutes. 
Are both Device Ready lights on? 


NO YES 
; Follow the instructions on 
the right. 


52 


Is this the first time you have reached 
this step? 


YES NO 


Follow the instructions on 
the right. 


53 


This is the first time that you have 
reached this step. 


Follow the instructions on the right. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2023. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2022. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2024. 


The fault may have corrected itself. 


Run diagnostic test program 10 to the faulty device, make a note 
of the resulting URC, then go to the Guide to Unit Reference 
Codes, and perform the appropriate actions for that URC. 


54 
You are here from step 27. 
Is the Thermal Check light on? 


NO YES 


j Go to step 57. 


55 


Is the Power On light on or flashing on Go to the Guide to Unit Reference Codes and perform the actions 
and off? for URC 2025. 


YES NO 


Follow the instructions on 
the right. 


56 


The Power On light is on, or is Go to the Guide to Unit Reference Codes and perform the actions 
flashing on and off. for URC 2026. 


Follow the instructions on the right. 


57 


You are here from step 54 because the Go to the Guide to Unit Reference Codes and perform the actions 
Thermal Check light is on. for URC 2027. 


Follow the instructions on the right. 
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58 


You are here from step 17 because 
CBI has tripped. 


Reset CBI. 
Does it trip immediately? 


NO YES 


; Follow the instructions on 
the right. 


59 


Set the Power switch (on the front 
panel) to On. 


Is the Power On light on? 


NO YES 


F Follow the instructions on 
the right. 


(so to step 62. 


60 


Does the diagnostic test program give 


a URC? 


NO YES 


Follow the instructions on 
j the right. 


61 


The diagnostic test program does not 


fail. 


Follow the instructions on the right. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2004. 


Wait 2 minutes for the motor to start, then run diagnostic test 
program 10 to device 0. 


Go to step 60. 


Go to the Guide to Unit Reference Codes, and perform the actions 
for the URC that is displayed. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2019. 


62 
You are here from step 59. 
Is CBI still set to on? 


YES NO 


Follow the instructions on 
the right. 


Go back to step 13. 


Go to the Guide to Unit Reference Codes and perform the actions 


for URC 2019. 
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Problem Isolation Procedure B2 


Problem Isolation Entry Point C 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


I 


You are here because a symptom is 1. Set the Power switch (on the front panel) to Delayed Off. 
seen but there is no URC and the Wait | minute for the motor to stop. 

diagnostics do not fail. 2. Switch CB1 (on the back panel) to off, then to on again. 
Follow the instructions on the right. Go to step 2. 


2 


Is “0” displayed on the power reference 
display? 


NO YES 


j Go to step 6. 


3 


Is the power reference display blank? Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2201. 
YES NO 


Follow the instructions on 
the right. 


4 


Set the Power switch (on the front Go to the Guide to Unit Reference Codes and perform the actions 
panel) to On. for URC 2202. 


Is the Power Ready light on? 


YES NO 
Follow the instructions on 
the right. 
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5 


The Power Ready light is on. Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2203. 


Follow the instructions on the right. 


6 


You are here from step 2. 


Is the Device 0 Ready light on or 
flashing? 


NO YES 


j Go to step 24. 


7 


Is the Device 1 Ready light on or 
flashing? 


NO YES 


j Go to step 23. 


8 


Is the Power on, Motor Check, or Set the Power switch (on the front panel) to On. 


Thermal Check light on? 
If your IBM 9335 serial number is from 57-B0000 onward, go to 


YES NO step 9. Otherwise, go to step 10. 


Follow the instructions on 
the right. 


Go to step 22. 
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9 


Does the Motor Check light come on 
for 1 second, then go off again? 


YES 


ul 


10 


NO 


Follow the instructions on 
the right. 


Is the Power On light on? 


YES 


LU 


11 


NO 


Follow the instructions on 
the night. 


Is the Power Ready light on? 


YES 


uy 


12 


NO 


Follow the instructions on 


the right. 


Are the Device 0 Ready and Device 1 
Ready lights on 2 minutes after the 
Power switch is operated? 


YES 


Ly 


NO 


Follow the instructions on 
the right. 


Go to step 16. 
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Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2204. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2204. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2208. 


Run diagnostic test program 10 to devices 0 and 1. 


Go to step 13. 


13 


Does diagnostic test program 10 stop 
with an error? 


NO YES 


Follow the instructions on 
the right. 


14 


Are the Device 0 Ready and the Device 
I Ready lights on? 


YES NO 


Follow the instructions on 
the right. 


15 


Device 0 Ready and Device 1 Ready 
lights are on. 


Follow the instructions on the right. 


16 
You are here from step 12. 
Is the Motor Check light on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 21. 


Go to the Guide to Unit Reference Codes, and take the appropriate 
actions for the URC displayed. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2209. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2220. 


Synchronize device 0 again by pressing the yellow device 0 
attention switch. Then go to step 17. 
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17 


Does the Device 0 Ready light go off Go to the Guide to Unit Reference Codes and perform the actions 
for 3 seconds, and then come on again? for URC 2211. 


YES NO 
Follow the instructions on 
the right. 


18 


Synchronize Device 1 again by Go to the Guide to Unit Reference Codes and perform the actions 
pressing the yellow Device 1 Attention for URC 2212. 
button. 


Does the Device 1 Ready light go off 
for 3 seconds, and then come on again? 


YES NO 


Follow the instructions on 
the right. 


19 


Set the Power switch (on the front Go to the Guide to Unit Reference Codes and perform the actions 
panel) to Delayed Off. for URC 2218. 


Wait 40 seconds. 
Does the power reference display show 
“0” with the power on and power ready 


lights off? 


YES NO 


Follow the instructions on 
the right. 


20 


The power reference display shows “0.” Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2217. 
Follow the instructions on the right. 
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21 


You are here from step 16 because the 
Motor Check light is on. 


Follow the instructions on the right. 


22 


You are here from step 8 because the 
Power On, Motor Check, or Thermal 
Check light is on. 


Follow the instructions on the right. 


23 


You are here from step 7 because the 
Device | Ready light is on. 


Follow the instructions on the right. 


24 


You are here from step 6 because the 
Device 0 Ready light is on. 


Follow the instructions on the right. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2215. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2207. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2205. 


Go to the Guide to Unit Reference Codes and perform the actions 
for URC 2205. 
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Problem Isolation Procedure B3 


Problem Isolation Entry Point D 


Other Isolation Entry Points in B3 


Problem Isolation Entry Point E 


Problem Isolation Entry Point F 
Problem Isolation Entry Point G 


Problem Isolation Entry Point H 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


I 


You are here from the Guide to Unit 
Reference Codes. 


Follow the instructions on the right. 


2 


Is the resistance less than 5 ohms? 


YES NO 


Follow the instructions on 
the right. 


3 


There is a motor control fault. 


Follow the instructions on the right. 
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URC 1125. Take these actions: 


1. Set the Power switch (on the front panel) to Delayed Off, and 
CB1 (on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on the components within covers 
until the mainline power cable is removed. 


2. Disconnect plug PS (see Figure 9-4 on page 9-5) and measure 
the resistance of the sense winding between pins JS-1 and J5-2. 


Go to step 2. 


The sense winding is either open circuit or high resistance. 
Exchange, for a new one, the motor stator. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor driver assembly 01A-C1AI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Problem Isolation Entry Point E 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


4 


You are here from step 3 on page 8-3 
or from the Guide to Unit Reference 
Codes. 


Follow the instructions on the right. 


5 


Has CB4 tripped? (See Figure 9-4 on 
page 9-5; a white top shows if it has 


tripped.) 


If CB4 is not installed, take the NO 
leg. 


NO YES 


4 


6 


CB4 has not tripped or is not installed. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


URC 112D and URC 2224. 


Set the Power switch (on the front panel) to Delayed Off, and 
CB1 (on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until the 
mainline power cable is removed. 


Go to step 5. 


Exchange, for new ones, the following FRUs in sequence: 


1. Power regulator card 01A-E1A1 
2. Motor driver assembly 01A-C1A1 
3. The ac power box assembly 

4. Cable assembly ac supply. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Take these actions: 


1. Pull out the drawer and remove the top cover. 

2. Switch CB1 (on the back panel) to on. 

3. Observe if the motor driver dc indicator inside the motor 
driver assembly 01A-C1A1 goes on within 8 seconds when the 
Power switch is set to On. See Figure 9-3 on page 9-4. 

4. Set the Power switch (on the front panel) to On. 


Go to step 7. 
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7 


Does the indicator go on within 8 
seconds of switching power on? 


YES NO 


Follow the instructions on 
LI the right. 


Go to step 10. 


8 


Is the indicator on? 


YES NO 
Follow the instructions on 
the right. 


9 


The indicator is on. 


Follow the instructions on the right. 
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1. Set the Power switch (on the front panel) to Delayed Off, and 
CB1 (on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


2. Go to the card-gate 01A-A1, then: 

a. Remove the power control card 01A-A1C5 and connect 
jumpers on the card side between pins J06 and D08, and 
pins JO7 and J08. 

b. Switch CB1 to on. 

c. Observe the indicator inside the motor driver assembly 
O1A-CIAI. (See Figure 9-3 on page 9-4.) 


Go to step 8. 


Exchange, for new ones, the following FRUs in sequence: 


1. Power regulator card 01A-E1AI1. 
2. Cable assembly ac supply. 
3. The dc cable to the power regulator. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Switch CB1 (on the back panel) to off. 
2. Exchange, for a new one, the power control card 01A-A1CS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


10 


You are here from step 7 because the 
indicator is on within 8 seconds of 
switching power on. 


Follow the instructions on the right. 


11 


Is the voltage between 180 V and 
260 V within 8 seconds of switching 
on? 


YES NO 


U 


Go to step 16. 


Follow the instructions on 


the right. 


12 


Is the voltage between 180 V and 
260 V within 8 seconds of switching 
on? 


YES 


u 


Go to step 15. 


NO 


Follow the instructions on 


the right. 


Take these actions: 


l. 


Measure that the ac voltage between pad 8 (line) and pad 7 
(neutral) on the motor driver assembly 01A-C1A1, is within 
the range 180 V to 260 V within 8 seconds of switching on. 
(Refer to Figure 9-3 on page 9-4.) 


. Set the Power switch (on the front panel) to Delayed Off and 


then to On again. 


Go to step I1. 


mR WN 


. Set the Power switch (on the front panel) to Delayed Off. 
. Disconnect plug P9 (see Figure 9-7 on page 9-8). 

. Set the Power switch to On. 

. Measure the ac voltage between pins 4 and 3 (neutral) on 


socket J9 (see Figure 9-7 on page 9-8). 


to step 12. 


. Set the Power switch (on the front panel) to Delayed Off. 


2. Switch CB1 (on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


. Disconnect plug P18 from the power regulator (see Figure 9-9 


on page 9-10). 


. Switch CB1 to on. 
. Measure the ac voltage between pins 6 and 2 (neutral) of plug 


P18. 


Go to step 13. 
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13 


Is the voltage between 180 V and 
260 V? 


YES NO 
Follow the instructions on 
the right. 


14 


The voltage is between 180 V and 
260 V. 


Follow the instructions on the right. 


15 


You are here from step 12 because the 
voltage is between 180 V and 260 V. 


Follow the instructions on the right. 


16 


You are here from step 11 because the 
voltage is between 180 V and 260 V. 


Follow the instructions on the right. 
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Exchange, for new ones, the following FR Us in sequence: 


1. The ac power box 
2. The ac cable. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs 1n sequence: 


1. Power regulator card O1A-E1A1. 
2. The ac cable. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor driver assembly 01A-C1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Set the Power switch (on the front panel) to Delayed Off, and 
CB! (on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


2. Remove the main line power cable before continuing. See 
“Powering Off” on page 7-4. 

3. Measure the resistance of the start windings of the motor 
driver across pads 11 and 12 and across pads 13 and 14. 


Go to step 17. 


17 


Is the resistance between 8 ohms and 
9 ohms for both readings? 


YES NO 


Follow the instructions on 
the right. 


Go to step 20. 


18 


Is the resistance between 8 ohms and 
9 ohms for both readings? 


YES NO 


Follow the instructions on 
the right. 


19 


The resistance is between 8 ohms and 
9 ohms for both readings. 


Follow the instructions on the right. 


20 


You are here from step 17 because the 
resistance is between 8 ohms and 
9 ohms for both readings. 


Follow the instructions on the right. 


1. Remove the air vent and disconnect plug P6. (See Figure 9-4 
on page 9-5.) 

2. Measure the resistance of the start windings on socket J6 
between pins 3 and 6, and 9 and 12. (See Figure 9-4.) 


Go to step 18. 


Exchange, for a new one, the motor stator. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor driver assembly 01A-C1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Measure the resistance of the thermal sensor on the motor driver 
between pads 9 and 10. 


Go to step 21. 
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21 


Is the resistance more than 1 ohm? 


YES NO 


Follow the instructions on 
the right. 


Go to step 24. 


22 


Does diagnostic test program 10 fail 
with URC 1125? 


YES NO 


Follow the instructions on 
the right. 


23 


Diagnostic test program 10 fails with 
URC 1125. 


Follow the instructions on the right. 


24 


You are here from step 21 because the 
resistance is more than | ohm. 


Follow the instructions on the right. 
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1. Disconnect motor plug PS (see Figure 9-4 on page 9-5). 

2. Install the main line power cable and switch CB1 (on the back 
panel) to on. 

3. Set the Power switch (on the front panel) to On. 

4. Wait 2 minutes and then run diagnostic test program 10 to 
device 0. 


Go to step 22. 


Exchange, for a new one, the motor driver assembly 01A-C1A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor stator. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Take these actions: 


1. Remove the air vent and disconnect motor plug P6 (see 
Figure 9-4 on page 9-5 and Figure 9-12 on page 9-12). 

2. Measure the resistance of the thermal sensor between pins 10 
and 11 on J6. 


Go to step 25. 


25 


Is the resistance more than 1 ohm? 


YES NO 


Follow the instructions on 


the right. 


26 


The resistance is more than 1 ohm. 


Follow the instructions on the right. 


Exchange, for a new one, the motor driver assembly 01A-C1AL1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor stator. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point F 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


27 


You are here from the Guide to Unit URC 112E. Take these actions: 


Reference Codes. 1. Set the Power switch (on the front panel) to Delayed Off, and 


CB1 (on the back panel) to off. 
DANGER 


Follow the instructions on the right. 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


2. Pull out the drawer and remove the top cover. 

3. Set CB1 to on. 

4. Check that the indicator inside the motor driver assembly 
(O1A-C1A1) goes on within 8 seconds of setting the Power 
switch to On. (See Figure 9-3 on page 9-4). 

5. Set the Power switch to On. 


Go to step 28. 


28 


Does the indicator go on within 1. Set the Power switch (on the front panel) to Delayed Off. 
8 seconds of switching power on? 2. Measure that the mainline voltage between pad 6 (line) and 
pad 7 (neutral) on the motor driver assembly (01A-C1A1) is 
YES NO within the range 200 V to 270 V within 8 seconds of setting 
the Power switch to On. (See Figure 9-3 on page 9-4.) 
I Pollow ihe inknichons on 3. Set the Power switch to On. 
the right. 


Go to step 29. 
Go to step 31. 


29 


Is the voltage between 200 V and Exchange, for new ones, the following FRUs in sequence: 
270 V within 8 seconds of switching 


power on? 1. The power regulator card 01A-E1A1 


2. The ac cable assembly. 
YES NO 


Follow the instructions on 
the right. 
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Go to “Cleanup and Repair Verification” on page 8-121. 


30 


You are here because the voltage is 
between 200 V and 270 V within 
8 seconds of switching power on. 


Follow the instructions on the right. 


31 


You are here from step 28 because the 
indicator has gone on within 8 seconds 
of power being switched on. 


Follow the instructions on the right. 


32 


Is the spindle lock in the unlocked 
position? 


YES NO 


Follow the instructions on 
the right. 


Exchange, for a new one, the motor driver assembly 01A-C1AI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Take these actions: 


1. Set the Power switch (on the front panel) to Delayed Off and 
switch CBI (on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


2. Check that the spindle lock is in the unlocked position (see 
Figure 9-12 on page 9-12), by pushing the lever down slightly 
and to the right. 


Go to step 32. 


Move the lever to the unlocked position by pushing it down 
slightly and to your right. 


Go to step 33. 
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33 


You are here because the spindle lock 
is unlocked. 


Follow the instructions on the right. 


34 


Did the spindle turn? 


YES 


U 


35 


The spindle turns. 


NO 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


36 


Is the resistance between 8.0 ohms and 


9.0 ohms for both readings? 


YES 


Ly 


37 


NO 


Follow the instructions on 


the right. 


The resistance is between 8 ohms and 9 


ohms for both readings. 
Follow the instructions on the right. 
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1. Remove the main line power cable before continuing. See 
“Powering Off’ on page 7-4. 

2. Raise the card gate to the tilted position. 

3. Move the flexible plastic window up out of the way without 
disconnecting it. 

4. Try to turn the motor by hand in the direction of the arrow. 
This may require some effort. 


Go to step 34. 


Exchange, for new ones, the following FRUs in sequence: 


1. Spindle lock assembly 
2. Disk enclosure assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Remove the air vent and disconnect plug P6 (see Figure 9-4 
on page 9-5). 

2. Measure the resistance of the start winding on socket J6 
between pins 3 and 6 and between pins 9 and 12. 


Go to step 36. 


Exchange, for a new one, the motor stator. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Measure the resistance of the Run windings between J6 pins 4 and 
fe 


Go to step 38. 


38 


Is the resistance between 60 ohms and 
65 ohms? 


YES NO 
Follow the instructions on 
the right. 


39 


The resistance is between 60 ohms and 
65 ohms. 


Follow the instructions on the right. 


Exchange, for a new one, the motor stator. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor driver assembly 01A-CIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point G 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


40 


You are here from the Guide to Unit URC 1120. Take these actions: 


Reference Codes. 1. Set the Power switch (on the front panel) to Delayed Off. 


2. Switch CB1 (on the back panel) to off. 
DANGER 


Follow the instructions on the right. 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the power cable is removed. 


3. Pull out the drawer and remove the top cover. 

4. Go to the card gate 01A-Al and remove the power control 
card 01A-AICS. 

5. Measure the resistance between J10 (card side) and frame 
ground. 


Go to step 41. 


41 


Is the resistance less than 1 ohm (short ‘Take these actions: 


ie 
circuit)? 1. Swap the device 0 card in 01A-A1BS5 with the device 1 card in 


O1A-A1B1. 
2. Reinstall the power control card 01A-AI1CS. 


3. Switch CB1 to on. 
Follow the instructions on 4. Set the Power switch to On. 


the right. 5. Wait 2 minutes for motor starting time. 


YES NO 


Go to step 44. Go to step 42. 


42 


Are the Power On, Power Ready, and = Exchange, for new ones, the following FRUs in sequence: 
Device Ready lights (on the front i: Watgar seater eard Oi AcATCS 


‘ 
panel) all on: 2. Logic board 01A-Al. 
YES NO 


Follow the instructions on 
the right. 
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Go to “Cleanup and Repair Verification” on page 8-121. 


43 


You are here because the Power On, Exchange, for a new one, the card that is now in location 
Power Ready, and Device Ready lights 01A-A1B1, then exchange, for new ones, the following FRUs in 
are on. sequence: 


; ; ; 1. Power control card 01A-AICS5 
Follow the instructions on the right. 2. Logic board O1A-AlL. 


Go to “Cleanup and Repair Verification” on page 8-121. 


44 


You are here from step 41 because the Exchange, for new ones, the following FR Us in sequence: 


sj ® h : ‘ 
resistance is less than 1 ohm 1. Power switch 


2. The dc cable to the power regulator 


Follow the instructions on the right. 3. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point H 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


45 


You are here from the Guide to Unit 
Reference Codes. 


Follow the instructions on the right. 


46 


Is the indicator on? 


YES NO 


Follow the instructions on 
the right. 


47 


Check the green indicator through the 


side cover of the motor driver assembly. 


Is the indicator on? 


YES NO 


Follow the instructions on 
the night. 
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URC 2217. Take these actions: 


. Set the Power switch (on the front panel) to Delayed Off. 

. Switch CB1 (on the back panel) to off. 

. Pull out the drawer and remove the top cover. 

. Set CBI to on. 

. Set the Power switch to On. 

. Check the green indicator through the top cover of the power 


supply. 


Non WN — 


Go to step 46. 


Exchange, for a new one, the power supply 01A-DIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor driver assembly 01A-C1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


48 


The indicator is on. 1. Set the Power switch (on the front panel) to Delayed Off. 
2. Wait 1 minute for motor stop to time out. 
Follow the instructions on the right. 
Check the green indicator through the side cover of the motor 
driver assembly 01A-CIAI. 


Go to step 49. 


49 


Is the green indicator off? Exchange, for new ones, the following FR Us in sequence: 


1. Power control card QIA-A1ICS5 


YES NO 2. Power regulator card 01A-E1AI1. 


oo instructions On ~—- Go to “Cleanup and Repair Verification” on page 8-121. 
the nght. 


50 


The green indicator is off. Go to “Cleanup and Repair Verification” on page 8-121. 


Follow the instructions on the right. 
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Problem Isolation Procedure B4 


Problem Isolation Entry Point J 


Other Isolation Entry Points in B4 


Problem Isolation Entry Point K 
Problem Isolation Entry Point L 
Problem Isolation Entry Point M 
Problem Isolation Entry Point N 
Problem Isolation Entry Point P 

Problem Isolation Entry Point Q 
Problem Isolation Entry Point R 
Problem Isolation Entry Point S 

Problem Isolation Entry Point T 
Problem Isolation Entry Point U 
Problem Isolation Entry Point V 
Problem Isolation Entry Point W 
Problem Isolation Entry Point X 
Problem Isolation Entry Point Y 
Problem Isolation Entry Point Z 


Warning: Ensure both devices are offline to the using system before powering off. 


1 


You are here from the Guide to Unit URC 2221. Take these actions: 
Reference Codes because there is a 


Device-Enable switch failure. . Set the Power switch to Delayed Off. 


l 

2. Wait | minute for motor stop to time out. 

3. Switch CBI (on the back panel) to off. 

4. Pull out the drawer and remove the top cover. 


DANGER 


Follow the instructions on the right. 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


5. Look for a loose cable at logic board 01A at location AICS. 
If the logic board cables are secure, remove the interface card 
O1A-AIC1. 

6. Ensure that the Device Enable/Disable switch for both devices 
are set to Enable. 

7. Check the continuity to ground on board 01A-A1C1 between 
pins U07 and U08, and pins S07 and U08. 


Go to step 2. 
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2 


Is the resistance reading less than Exchange, for new ones, the following FRUs in sequence: 


i ? 
1 ohm for both readings? 1. Control Panel 01A-BIAI 
2. Logic board 01A-A1. 


YES NO 
Go to “Cleanup and Repair Verification” on page 8-121. 
Follow the instructions on 
the right. 


3 


Follow the instructions on the right. Exchange, for new ones, the following FR Us in sequence: 


. Device interface card 01A-A1C1 (Model B) 

. Device adapter interface card 01A-A1B1 (Model A) 
. Device interface cable 01A-A1IC1 (Model B) 

. Device adapter interface cable (Model A) 

. Model A to Model B interface cable. 


mA WN = 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point K 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


4 


You are here from the Guide to Unit URC 1129, 1219, 123F, 124B. 
Reference Codes because possibly the 
+66 V supply to an actuator is faulty. 1. Set the Power switch (on the front panel) to Delayed Off. 
Wait one minute for the motor to stop. 
Follow the instructions on the right. 2. Set CB1 (on the back panel) to off. 
3. Pull the drawer out and remove the top cover. 
DANGER 


Where a hazardous voltage label is shown, main line ac 


voltage is present on components within covers until the 
main line power cable is removed. 


Go to step 5 


5 


Has circuit breaker CB6 tripped? (See 1. Switch CBI to on. 
Figure 9-4 on page 9-5.) 2. Switch the Power switch to On. 

3. Wait 2 minutes for the devices to come ready. 
YES NO 


Go to step 6. 
Follow the instructions on 
the right. 


Go to step 29. 


6 


Is the Motor Check light on? (See 1. Run diagnostic test 10 to device 0. 
Figure 9-3 on page 9-4.) 2. If the URC 1s 1129, 1219, 123F, or 124B, go to step 7. 
Otherwise, take the action for the new URC. 
NO YES 


; Follow the instructions on 
the night. 
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7 


Run diagnostic test 12 to both device 0 Check the +66 V dc power supply as follows: 
and device 1 on the failing unit. 
If your IBM 9335 serial number is from 57-B0000 onward, 


Are both devices failing? proceed as follows: 
NO YES DANGER 
. Where a hazardous voltage label is shown, main line ac 
Follow the instructions on voltage is present on components within covers until the 
the right. main line power cable is removed. 


1. Set the Power switch to Delayed Off. 

2. Wait | minute for the motor to stop, then set CB1 to off. 

3. Go to the actuator driver O1IA-GIAI. (See Figure 9-6 on 
page 9-7.) 

4. Disconnect plug P23. 

5. Switch CBI (on the back panel) and the Power switch (on the 
front panel) to On. 

6. Measure the dc voltage across pins 5 (positive) and 4 
(negative) on plug P23. 


Go to step 26. 


If your IBM 9335 serial number is before 57-B0000, proceed as 
follows: 


DANGER 


Where a hazardous voltage label is shown, main line ac 


voltage is present on components within covers until the 
main line power cable is removed. 


1. Set the Power switch to Delayed Off. 

2. Wait | minute for the motor to stop, then set CB1 to off. 

3. Go to the actuator drivers OLA-GIAI1 and 01A-GI1A2. (See 
Figure 9-5 on page 9-6.) 

4. Disconnect plugs P23 and P25 from the cards. 

5. Switch CB1 (on the back panel) to on and the Power switch 
(on the front panel) to On. 

6. Measure the dc voltage across pins | (positive) and 3 
(negative) on both plugs P23 and P25 (see Figure 9-5). 


Go to step 26. 
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8 


Only one device is failing. Note the failing device and take these actions: 


Follow the instructions on the right. 1. Set the Power switch to Delayed Off. 
2. Wait | minute for the motor to stop, then set CB1 to off. 
3. Swap the card in 01A-A1BS5 with the card in 01A-AI1B1. 
4. Switch CB1 to on, and the Power switch to On. 
5. Wait 2 minutes for the devices to signal “Ready”. 


Go to step 9. 

9 
Do any of the Device Ready lights Exchange, for a new one, the card that is now in location 
come on? O1A-AIBS. 

YES NO Go to “Cleanup and Repair Verification” on page 8-121. 

Follow the instructions on 
the right. 

10 
Are both Device 0 and Device 1 now Exchange, for a new one, the card that is now in location 
ready? OLA-AI1B1. 

NO YES Go to “Cleanup and Repair Verification” on page 8-121. 


; Follow the instructions on 
the right. 


I] 


Is the device that failed before the card If device 0 has failed to come ready: exchange, for a new one, the 


swap in step 8 still failing? card that is now in O01A-AIBS. 
YES NO If device | has failed to come ready: exchange, for a new one, the 
card that is now in O1LA-AIBI1. 
Follow the instructions on ee 
the right. Go to “Cleanup and Repair Verification” on page 8-121. 
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12 


Is the Device 0 Ready light on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 17. 


13 


Is the resistance within the range 4.7 
ohms to 5.8 ohms? 


YES NO 


Follow the instructions on 
|| the right. 


Device 0 is failing. 


Take these actions: 


1. Set the Power switch (on the front panel) to Delayed Off. 

2. Set CB1 (on the back panel) to off. 

3. Disconnect plug P1 from socket J1 on the back of the disk 
enclosure. (See Figure 9-4 on page 9-5.) 

4. Measure the resistance of the actuator 0, coil between pins 
Ji-1 and J1-2. 


Go to step 13. 


Exchange, for a new one, the disk enclosure assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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14 


Follow the instructions on the right. If your IBM 9335 serial number is from 57-B0000 onward: 


1. Go to the actuator driver card 01A-GIAI1 (see “Installing the 
Actuator Driver Card or Cards” on page 7-64). 
2. Disconnect plug P23 from actuator driver card. 
3. Check the continuity: 
between pins P23-3 and P1-2 
between pins P23-1 and P1-1 
between pin P23-4 and frame ground. 


Go to step 15. 


If your IBM 9335 serial number is before 57-BO0000: 


1. Go to the actuator driver cards 01LA-G1A1/G1A2 (see 
“Removing the Actuator Driver Card or Cards” on 
page 7-62). 

2. Disconnect plug P23 from actuator driver card 0. 

3. Check the continuity: 

between pins P23-5 and P1-2 
between pins P23-4 and P1-1 
between pin P23-3 and frame ground. 


Go to step 15. 


15 


Is the continuity OK with the Exchange, for a new one, the dc-cable assembly to the 
resistance less than 1 ohm for all power-regulator card. 
readings? 


Go to “Cleanup and Repair Verification” on page 8-121. 
YES NO 


Follow the instructions on 
the right. 
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16 


The resistance is less than 1 ohm for 
all readings. 


Follow the instructions on the right. 


17 


You are here from step 12. 
Device 1 is failing. 


Follow the instructions on the right. 


18 


Is the resistance within the 
range 4.7 ohms to 5.7 ohms? 


YES NO 


Follow the instructions on 
the right. 


If your IBM 9335 serial number is from 57-B0000 onward, 
exchange, for new ones, the following FR Us in order: 


1. Actuator driver card OLA-GIAI. 

2. Actuator driver cable 01A-AIAI to OIA-GIAIL. 

3. Logic board 01A-A1. 

4. Disk enclosure (call for support before exchanging this). 


Go to “Cleanup and Repair Verification” on page 8-121. 


If your IBM 9335 serial number is before 57-B0000, interchange 
the actuator drivers by swapping the cables as follows: 


. Connect plug P25 to socket J23 on actuator driver 0. 

. Connect plug P23 to socket J25 on actuator driver 1. 

. Swap over the ribbon cable plugs P24 with P26. 

. Reconnect the cable plug P1 to socket J1 at the back of the 
disk-enclosure. 

5. Switch CBI (on the back panel) to on and the Power switch 

(on the front panel) to On. 
6. Wait 2 minutes. 


mh wh — 


Go to step 24. 


1. Set the Power switch (on the front panel) to Delayed Off. 

2. Switch CB1 (on the back panel) to off. 

3. Disconnect plug P4 from socket J4 at the back of the disk 
enclosure. (See Figure 9-4 on page 9-5.) 

4. Measure the resistance of the actuator | coil between pins J4-] 
and J4-2. 


Go to step 18. 


Exchange, for a new one, the disk enclosure assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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19 


Follow the instructions on the right. 


20 


Is the continuity OK with the 
resistance less than | ohm for all 
readings? 


YES NO 


Uy 


Follow the instructions on 
the nght. 
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If your IBM 9335 serial number is from 57-B0000 onward: 
1. Go to the actuator driver card 01A-GIAI1 (see “Installing the 


Actuator Driver Card or Cards” on page 7-64). 
2. Disconnect plug P23 from actuator driver card. 
3. Check the continuity: 
between pins P23-6 and P4-2 
between pins P23-7 and P4-1 
and between pin P23-4 and frame ground. 


If your IBM 9335 serial number is before 57-B0000: 


1. Go to the actuator driver cards 01A-GIA1/GI1A2 (see 
“Removing the Actuator Driver Card or Cards” on 
page 7-62). 

2. Disconnect plug P25 from actuator driver card 1. 

3. Check the continuity: 

between pins P25-5 and P4-2 
between pins P25-4 and P4-1 
between pins P25-3 and frame ground. 


Go to step 20. 


Exchange, for a new one, the dc-cable assembly to the 
power-regulator card. 


Go to “Cleanup and Repair Verification” on page 8-121. 


21 


The resistance is less than 1 ohm for If your IBM 9335 serial number is from 57-B0000 onward, 


all readings. exchange, for new ones, the following FRUs in order: 
‘ . : 1. Actuator driver card 01A-GIAI. 
Bellow. the InstracHons onthe nent 2. Actuator driver cable 01A-A1A1 to 01A-GIAL. 


3. Logic board 01A-A1. 
4, Disk enclosure (call for support before exchanging this). 


Go to “Cleanup and Repair Verification” on page 8-121. 


If your IBM 9335 serial number is before 57-B0000, interchange 
the actuator drivers by swapping the cables as follows: 


. Connect plug P25 to socket J23 on actuator driver 0. 

. Connect plug P23 to socket J25 on actuator driver 1. 

. Swap over the nbbon cable plugs P24 with P26. 

. Reconnect the cable plug P1 to socket J1 at the back of the 
disk-enclosure assembly. 

5. Switch CB1 (on the back panel) to on and the Power switch 

(on the front panel) to On. 
6. Wait 2 minutes. 


Wh — 


Go to step 22. 


22 


Is the Device 1 Ready light on? Exchange, for new ones, the following FRUs in sequence: 


1. Actuator driver 1 cable 01A-A1G2. 


1 re 2. Logic board O1A-Al. 
3. Disk enclosure. (Call for support before exchanging this.) 
Follow the instructions on 
the right. Go to “Cleanup and Repair Verification” on page 8-121. 


23 


Follow the instructions on the right. If your IBM 9335 serial number is before 57-B0000, exchange, for 
a new one, the actuator driver 1 card 01A-G1A2. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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24 


You are here from step 16. Exchange, for new ones, the following FRUs in sequence: 
1. The actuator driver 0 cable O1LA-GIAI. 
= : 
Is the Device 0 Ready light on? 2 Lope boaid O1A-Al: 
YES NO 3. Disk enclosure. (Call for support before exchanging this.) 
Go to “Cleanup and Repair Verification” on page 8-121. 
Follow the instructions on 
the right. 


25 


Follow the instructions on the right. If your IBM 9335 serial number is before 57-B0000, exchange, for 
a new one, the actuator driver 0 card 01A-GIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


ee 


26 


You are here from step 7. Exchange, for new ones, the following FRUs in order: 
1. Power regulator card 01A-E1A1 
Is the voltage measured on plug P23 >: Cite breaker. CB6 


pin 5(+) and pin 4 (—) for Model Bs 
with serial numbers from 57-B0000 
onward, and plugs P23 and P25 pins 1 
(+) and 3 (—) for Model Bs with 
serial numbers before 57-B0000, in the 
range of 50 V to 80 V? 


3. The dc cable to the power regulator card. (See Figure 8-7 on 
page 8-133.) 


Go to “Cleanup and Repair Verification” on page 8-121. 


YES NO 


Follow the instructions on 
the right. 
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27 


The voltage is inside the range 50 V to Exchange, for new ones, the following FR Us in order: 


80 V. 
If your IBM 9335 serial number is from 57-B0000: 


1. Actuator driver card 0IA-GIAI. 
2. Actuator driver cable O1A-AIA1. 
3. Logic board O1A-Al1. 


Follow the instructions on the right. 


If your IBM 9335 serial number is before 57-B0000, exchange, for 
new ones, the following FRUs in order: 


1. Actuator driver 0 card O1A-GIAI1. 
2. Actuator driver | card 01A-GI1A2. 
3. Logic board O1A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


28 


You are here from step 5 because Reset CB6 (if possible). 
circuit breaker, CB6, has tripped. 

Go to step 29. 
Follow the instructions on the right. 


29 


Does circuit breaker CB6 reset? Exchange, for new ones, the following FR Us in order: 


1. Circuit breaker CB6. 


bia a 2. The dc cable to the power regulator card. 
3. If your IBM 9335 serial number is from 57-B0000 onward, 
F ollow the instructions on Actuator driver card 01A-GIAI. 
the right. If your IBM 9335 serial number is before 57-B0000, 


Actuator 0 card 01IA-GIAI. 
Actuator | card 01A-G1A2. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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30 


Circuit breaker CB6 resets. If your IBM 9335 serial number is from 57-B0000 onward: 


1. Go to actuator driver 01A-GIA1 (see Figure 9-6 on 
page 9-7). 

2. Disconnect plug P23. 

3. Switch CB1 (on the back panel) to on. 

4. Set the Power switch (on the front panel) to On. 


Follow the instructions on the right. 


If your IBM 9335 serial number 1s before 57-B0000: 


1. Go to actuator drivers 01A-G1IA1/G1A2 (see Figure 9-5 on 
page 9-6). 

2. Disconnect plugs P23 and P25. 

3. Switch CBI (on the back panel) to on. 

4. Set the power switch (on the front panel) to On. 


Go to step 31. 


31 


Does CB6 trip again? If your IBM 9335 serial number is from 57-B0000 onward, 
exchange, for a new one, the Actuator Driver card 01A-GIAI. 


YES NO 
If your IBM 9335 serial number is before 57-B0000, exchange, for 
Follow the instructions on NeW ones, the following FR Us in order: 
the right. 1. Actuator driver 0 card 01A-GIAI. 


2. Actuator driver 1 card 01A-GIA2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


32 


You are here because CB6 trips again. | Exchange, for new ones, the following FRUs in sequence: 


1. Circuit breaker CB6. 


Follow the instructions on the right. 2. The dc cable assembly to the power regulator card. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point L 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


33 


You are here from step 3 on page 8-3. 


An error has been detected by the + 66 


V supply being sensed as low. 


Follow the instructions on the right. 


34 
Has CB3 (on the back panel) tripped? 


YES NO 


Follow the instructions on 
the right. 


Go to step 47. 


35 


Is the fan working? (A flow of air can 
be felt around the card-gate if it is.) 


YES NO 
Follow the instructions on 
the right. 
Go to step 38. 


URC 2015. 


Set the Power switch (on the front panel) to Delayed Off and CB1 
(on the back panel) to off. 


DANGER 


Where a hazardous voltage label is shown, main line ac 


voltage is present on components within covers until the 
main line power cable is removed. 


Go to step 34. 


1. Pull the drawer out and remove the top cover. (See 
“Removing the Top Cover” on page 7-10.) 

2. Go to the card-gate 01A and remove the card from 01A-AICS. 

3. Add jumpers on the card side between pins J06 and D08, and 
JO7 and J08. 

4. Switch CB1 (on the back panel) to on. 


Go to step 35. 


No ac supply to the fan. 


1. Switch CB1 (on the back panel) to off. 
2. Check the setting of the voltage selector switch (refer to 
Figure 9-4 on page 9-5). 
3. If the switch is set to the correct line voltage: 
a. Disconnect plug P11 (refer to Figure 9-4) and check for 
loose connections in the plug and the socket. 
b. If the connections are secure, go to transformer T2 and 

measure the resistance between plug P11 pins 1 (common) 
and pins 2, 3, 4, and 5. 


Go to step 36. 
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36 


Is the resistance between 4 ohms and 
6 ohms for all readings? 


YES NO 
Follow the instructions on 
the right. 


37 


The resistance reading is between 
4 ohms and 6 ohms. 


Follow the instructions on the right. 


38 


You are here from step 35 because the 
fan is working. 


Follow the instructions on the right. 


39 


Is the voltage between 1.3 V and 
1.75 V? 


YES NO 


Follow the instructions on 
the right. 


Go to step 44. 
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Exchange, for a new one, transformer T2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in order: 


1. The ac power box. 
2. The ac cable. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Measure the dc voltage on the card side of 01A-AICS between 
pins JOS (positive) and frame ground (negative). 


Go to step 39. 


1. Switch CB1 (on the back panel) to off. 
DANGER 


Where a hazardous voltage warning label is shown, 


main line ac voltage is present on components within 
covers until the main line power cable is removed. 


2. Disconnect plug P11 and check for loose connections in the 
plug and socket. 

3. If the connections are secure, check the resistance of 
transformer T2 between plug P11 pins 6 and 7. 


Go to step 40. 


40 


Is the resistance less than 1 ohm? Exchange, for a new one, transformer T2. 


YES NO Go to “Cleanup and Repair Verification” on page 8-121. 
Follow the instructions on 
the right. 


41 


The resistance is less than 1 ohm. Measure the resistance of transformer T2 on plug P11 between 
pins | (common) and 2, 3, 4, and S. 

Follow the instructions on the right. 
Go to step 42. 


42 


Is the resistance between 4 ohms and Exchange, for a new one, transformer T72. 
6 ohms for all readings? 

Go to “Cleanup and Repair Verification” on page 8-121. 
YES NO 


Follow the instructions on 
the right. 


43 


The resistance is between 4 ohms and 6 Exchange, for new ones, the following FRUs in order: 


ohms for all readings. 1. Power regulator card 01A-E1A1. 


2. The ac cable. 
3. The dc cable to the power regulator card 0IA-EIAI. 
4. If your IBM 9335 serial number is from 57-B0000 onward, 
Actuator driver card 01A-GI1AI1. 
If your IBM 9335 serial number is before 57-B0000, 
Actuator 0 card 01A-GIAI. 
Actuator 1 card 01A-GIA2. 


Follow the instructions on the right. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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44 


You are here from step 39 because the Switch CB1 (on the back panel) to off. 
voltage is between 1.28 V and 1.75 V. 

Disconnect plug P11 and check for loose connections in the plug 
Follow the instructions on the right. and the socket. 


If the connections are secure (see Figure 9-3 on page 9-4 and 
Figure 9-4 on page 9-5) measure the resistance of transformer T2 
between plug P11 pin 1 (common) and pins 2, 3, 4, and 5. 


Go to step 45. 


45 


Is the resistance between 4 ohms and 6 ~—Exchange, for a new one, Transformer T2. 
ohms for all readings? 

Go to “Cleanup and Repair Verification” on page 8-121. 
YES NO 


Follow the instructions on 
the right. 


46 


The resistance is between 4 ohms and 6 Exchange, for a new one, the power control card 01A-AICS. 
ohms. 

Go to “Cleanup and Repair Verification” on page 8-121. 
Follow the instructions on the right. 


47 


You are here from step 34 because 1. Disconnect plug P11 (see Figure 9-4 on page 9-5). 

circuit breaker CB3 has tripped. 2. Meter for short circuit to frame ground on socket pins J11-2, 
Ji1-3, Jil-4, and J11-5. 

Follow the instructions on the right. 3. Go to step 48. 
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48 


Is the resistance less than 1 ohm on 
any pin? (That is, there is a short 
circuit.) 


YES NO 


U 


Go to step 50. 


Follow the instructions on 


the right. 


49 
Does CB3 reset? 


YES NO 


U 


Go to step 51. 


Follow the instructions on 


the right. 


50 


You are here from step 48 because 
there is a short circuit. 


Follow the instructions on the right. 


51 


You are here from step 49 because 
CB3 has reset. 


Follow the instructions on the right. 


Reset CB3 if possible. 


Go to step 49. 


Exchange, for new ones, the following FR Us in order: 


1. CB3. 

2. Transformer T2. 

3. Power regulator card 01A-E1A1. 
4. The ac cable. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FR Us in order: 


1. The ac box assembly. 
2. Fan assembly. 

3. The ac cable assembly. 
4. CB3. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Reconnect plug P11 to J11. 

2. Disconnect plug P27 from the power regulator card (see 
Figure 9-9 on page 9-10). 

3. Switch CB1 to on. 

4. Switch the Power switch to On. 


Go to step 52. 
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52 


Does CB3 trip again? 


YES NO 


Follow the instructions on 
the right. 


53 


CB3 trips again. 


Follow the instructions on the right. 


34 


Does CB3 trip again? 


YES NO 


Follow the instructions on 
the right. 


55 


Follow the instructions on the right. 
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Exchange, for a new one, the power regulator card 0IA-E1AIL. 


If your IBM 9335 serial number is from 57-B0000 onward, 
exchange the actuator driver card 01A-GI1A1 for a new one. 

If your IBM 9335 serial number is before 57-B0000, exchange the 
actuator driver cards 01A-G1IAI1 and 01A-GIA2 for new ones. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Switch the Power switch to delayed Off. 

2. Switch CB1 to off and reset CB3. 

3. Disconnect plug 18 (see Figure 9-9 on page 9-10) from the 
power regulator. 

4. Switch CB1 to on. 

5. Switch the Power switch to On. 


Go to step 54. 


Exchange, for new ones, the following: 


1. Motor driver assembly 
2. Power regulator card O01A-EIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in order: 


1. Transformer T2. 
2. CB3. 
3. The ac cable assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Problem Isolation Entry Point M 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


56 


You are here from the Guide to Unit URC 2014. Take these actions: 
Reference Codes because a + 12 V 
over voltage has been detected on a 


machine with a serial number from 
57-B0000. 


—"s 


. Set the Power switch to Delayed Off. 

2. Switch CBI (on the back panel) off. 

3. Pull out the drawer and remove the top cover. (See 
“Removing the Top Cover” on page 7-10.) 


Follow the instructions on the right. DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


4. Pull out the cable on board 01A-A1 from location AIA1. 
5. Switch CB1 to on. 
6. Set the Power switch (on the front panel) to On. 


Go to step 57. 


57 


Does a “4” appear on the reference Exchange, for new ones, the following FRUs in order: 


9 
orspiay 1. Actuator driver card 01A-A1GI1. 
2. The dc cable assembly to power regulator. See Figure 8-8 on 


YES NO page 8-134 and [J on Figure 7-50 on page 7-99. 


oes instructions On ~— Go to “Cleanup and Repair Verification” on page 8-121. 
the right. 


58 


Follow the instructions on the right. Exchange, for new ones, the following FRUs in order: 


1. Power control card 0LA-A1C5 
2. Power supply 01A-DI1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Chapter 8. Model B Power and Grounding 8-61 


Problem Isolation Entry Point N 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


59 


You are here from the Guide to Unit 1. Set the Power switch (on the front panel) to Delayed Off. 

Reference Codes with URC 1170, 1176, Wait | minute for the motor to stop. 

1177, 1178, or 1700 to isolate a faulty 2. Switch CBI (on the back panel) off. 

sermod card. 3. Pull out the drawer and remove the top cover. (See 
“Removing the Top Cover” on page 7-10.) 


Is it device 0 of the failing unit that is 


failing? DANGER 


Where a hazardous voltage label is shown, mainline ac 


YES NO nee . 
voltage is present on components within covers until 
the mainline power cable is removed. 

Follow the instructions on 
the nght. 


4. Remove the sermod 0 card in board 01A-A1 from location 

Go to step 64. A1BS and save it. 

5. Pull out the sermod 1 card in board 01A-A1 from location 
A1B1 and plug this into location AIBS. 

6. Switch CB1, on the back panel, to on. 

7. Set the Power switch (on the front panel) to On. 

8. Wait 2 minutes. 

9. Run diagnostic test 10 to device 0 only. 


Go to step 60. 


60 


Do the diagnostics run without error Exchange for a new one, the sermod card that is now in location 
on device 0? 01A-A1B5 swapping the interposers in 01A-A1B5-X and 
01A-A1B5-Y over to the new card. 
YES NO 
Go to “Cleanup and Repair Verification” on page 8-121. 
I} Follow the instructions on 
the right. 


8-62 IBM 9335 Service Guide 


61 


Follow the instructions on the right. 1. Set the Power switch (on the front panel) to Delayed Off and 
wait one minute for the motor to stop. 
2. Switch CB1 (on the back panel) off. 
3. Plug the sermod card saved from step 59 into location 
O1A-AI1B1. 
. Switch CBI, on the back panel, to on. 
. Set the Power switch (on the front panel) to On. 
. Wait 2 minutes. 
. Run diagnostic test 10 again to device 0 only. 


ITN NN 


Go to step 62. 


62 


Do the diagnostics run without error Exchange for a new one, the sermod card that is now in location 
on device 0? 01A-A1B1 swapping the interposers in 01A-A1B1-X and 
O1A-AIBI1-Y over to the new card. 
YES NO 
Go to “Cleanup and Repair Verification” on page 8-121. 
tI Follow the instructions on 
the right. 


63 


Follow the instructions on the right. Go back to the URC that sent you here and exchange, for new 
ones, the FRUs in the sequence shown except for the (B) sermod 
cards in 0JA-AIBI1 (O1A-AIBS). 
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64 


You are here from step 59. 1. Set the Power switch (on the front panel) to Delayed Off. 
Wait one minute for the motor to stop. 
Follow the instructions on the right. 2. Switch CB1 (on the back panel) off. 


3. Pull out the drawer and remove the top cover. (See 
“Removing the Top Cover” on page 7-10.) 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


4. Remove the sermod 1 card in board 01A-A1 from location 
AI1B1 and save it. 

. Switch CB1, on the back panel, to on. 

. Set the Power switch (on the front panel) to On. 

. Wait 2 minutes. 

. Run diagnostic test 10 only to device 0 of the failing unit. 


Com NN 


Go to step 65. 


65 


Do the diagnostics run without error 1. Set the Power switch (on the front panel) to Delayed Off. 
on that device? Wait one minute for the motor to stop. 

2. Switch CB1 (on the back panel) off. 
YES NO 3. Remove the sermod 0 card in board 01A-A1 from location 


A1B5 and save it. 

Follow the istnichoas on 4. Pull out the sermod 1 card in board 01A-A1 from location 
the right. A1B1 and plug this into location A1B5. 

. Switch CB1, on the back panel, to on. 

. Set the Power switch at the front panel to On. 

. Wait 2 minutes. 

. Run diagnostic test 10 to device 0 only of the failing unit. 


Go to step 68. 


COOn NN 


Go to step 66. 


66 


Do the diagnostics run without error Go back to the URC that sent you here, and exchange, for new 
on that device? ones, the FRUs in the sequence shown except for the (B) sermod 
cards 01A-A1B5 (01A-A1B1). 
YES NO 


Follow the instructions on 
LI the right. 
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67 


Follow the instructions on the right. 


68 


You are here from step 65. 


Follow the instructions on the right. 


Exchange for a new one, the sermod card taken from location 
01A-A1B5 swapping the interposers in 01A-A1B5-X and 
01A-A1BS-Y over to the new card. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange for a new one, the sermod card taken from location 
01A-A1B1 swapping the interposers in 0LA-A1B1-X and 
O1A-A1B1-Y over to the new card. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point P 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


69 


You are here from the Guide to Unit URC 2017. Take these actions: 
Reference Codes because an error has 


been detected: all voltages have been 1. Set the Power switch (on the front panel) to Delayed Off. 
sensed low. 2. Switch CBI (on the back panel) off. 
DANGER 


Follow the instructions on the right. 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


. Disconnect plug P8 from socket J8 (on the back panel). 
. Switch CBI to on. 
5. Measure 21 V dc between J8 pin 3 (positive) and frame 
ground (negative). 


i Ww 


Go to step 70. 


70 


Is the voltage between 20 V and 
28 V ? 


YES NO 


I Go to step 71. 


Go to step 78. 
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71 


You are here because the voltage is not ‘Take these actions: 


Pipa arene gerne . Switch CB1 (on the back panel) to off. 
2. Pull out the drawer and remove the top cover. 


DANGER 


pee 


Follow the instructions on the right. 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


3. Go to the power regulator card 01A-E1A1 and measure the 
continuity of the cable between plug P19 pin 1 and plug P16 
pin 1 (see Figure 9-9 on page 9-10). 


Go to step 72. 


72 


Is the continuity OK with the The 21 V supply is missing. Exchange, for a new one, the dc 
resistance less than 1 ohm? cable assembly to the power regulator card. 
YES NO Go to “Cleanup and Repair Verification” on page 8-121. 


Follow the instructions on 
the night. 


73 


The continuity is OK with the Measure the resistance of transformer T1 on plug P17 between 
resistance less than | ohm. pins 4 and 5 (see Figure 9-9 on page 9-10). 
Follow the instructions on the right. Go to step 74. 
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74 


Is the resistance inside the range 
1 ohm to 2 ohms between pins 4 
and 5? 


YES NO 


Follow the instructions on 
the right. 


Go to step 77. 


75 


Is the resistance in the range | ohm to 
2 ohms between pins 5 and 6? 


YES NO 


Follow the instructions on 
the right. 


76 


Follow the instructions on the right. 


T7 


You are here from step 74 because the 
resistance is in the range | ohm to 
2 ohms between pins 4 and 5. 


Follow the instructions on the right. 
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1. Disconnect plug P10 (see Figure 9-4 on page 9-5). 
2. Measure the resistance of transformer T1 on plug P10 between 
pins 5 and 6. 


Go to step 75. 


The 21 V supply is missing. Exchange transformer T1 (21 and 
5S V). 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the ac supply cable assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the power regulator card OLA-E1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


78 


You are here from step 70 because the 
voltage is between 20 V and 28 V. 


Follow the instructions on the right. 


79 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES NO 


Follow the instructions on 
the right. 


Go to step 104. 


80 


Is the fan working? 


YES NO 


Follow the instructions on 
|| the right. 


Go to step 83. 


Take these actions: 


1. Switch CB1 (on the back panel) to off. 
2. Reconnect plug P8. 
3. Pull out the drawer and remove the top cover. 


Remove the power control card 01A-A1C5 and add a jumper 
on the card side of the board between pins JO7 and J08. 


Switch CB1 to on. 


Check the green power on indicator inside the power supply 
unit. (See Figure 9-3 on page 9-4.) 


Go to step 79. 


Check that the fan is working. 
(A flow of air can be felt around the card-gate if it is working.) 


Go to step 80. 


1. Remove the jumper between 01A-A1C5J07 and 
O1A-AICSJO8. 

2. Measure 21 V between pins 01A-A1C5J07 (positive) and 
O1A-AICSJO8 (negative) on the card side. 


Go to step 81. 
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81 


Is the voltage between 20 V and 28 V? 


YES NO 


ut 


82 


Follow the instructions on 


the night. 


The voltage is between 20 V and 28 V. 


Follow the instructions on the right. 


83 


You are here from step 80 because the 
fan is working. 


Follow the instructions on the right. 


84 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES NO 


Ly 


Go to step 103. 


Follow the instructions on 
the right. 
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Exchange, for new ones, the following FRUs in sequence: 


1. Power regulator card 01A-E1A1 
2. The dc cable to the power regulator card. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. Power regulator card 0JA-EILA1 
2. Cable assembly ac supply. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Take these actions: 


1. Switch CBI (on the back panel) to off. 

2. Remove the card from location 01A-AIC1. 

3. Switch CBI to on. 

4. Check the power supply power on indicator inside the power 
supply unit. (See Figure 9-3 on page 9-4.) 


Go to step 84. 


1. Switch CB1 (on the back panel) to off. 
2. Remove the card from location 01A-AI1B1. 
3. Switch CBI (on the back panel) to on. 


Check the green power supply power on indicator inside the power 
supply unit. (See Figure 9-3 on page 9-4.) 


For Model Bs with serial numbers from 57-B0000 onward, go to 
step 86. Otherwise, go to step 85. 


85 

For Model Bs with serial numbers 
from 57-B0000 onward, skip this step 
and go to 86. 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES NO 
Follow the instructions on 
the right. 
Go step 99. 


86 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES 


L 


For Model Bs with serial numbers 
from 57-B0000 onward go to step 99. 
Otherwise, go to step 101. 


NO 


Follow the instructions on 
the right. 


87 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES 


U 


Go to step 102. 


NO 


Follow the instructions on 


the right. 


BR Wh — 


. Switch CBI (on the back panel) to off. 

. Pull out the card from O1A-AIAIL. 

. Switch CB1 to on. 

. Check the green power supply power on indicator in the 


power supply unit (see Figure 9-3 on page 9-4). 


Go to step 86. 


hRwWwWN 


. Switch CBI (on the back panel) to off. 

. Remove the card from location 01A-A1BS5. 

. Switch CBI (on the back panel) to on. 

. Check the green power supply power on indicator inside 


switched-mode power supply unit. (See Figure 9-3 on 
page 9-4.) 


Go to step 87. 


won 


. Switch CBI (on the back panel) to off. 
. For Model Bs with serial numbers from 57-B0000 onward, 


remove the cable from location 01LA-A1A5. Otherwise, 
remove the card from location 01LA-AI1AS. 


. Switch CB1 to on. 
. Check the green power supply Power On indicator inside the 


power supply unit. (See Figure 9-3 on page 9-4.) 


If your IBM 9335 serial number is from 57-B0000 onward, go to 
step 89; otherwise, go to step 88. | 
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88 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES NO 


Ly 


(so to step 100. 


Follow the instructions on 


the right. 


89 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES 


ut 


Go to step 98. 


NO 


Follow the instructions on 
the right. 


90 


Is the green indicator on? 


(If it is pulsing on and off, take the 
NO leg.) 


YES 


U 


Go to step 97. 


NO 


Follow the instructions on 


the right. 
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ps 


. Switch CBI (on the back panel) off. 
. If your IBM 9335 serial number is before 57-B0000, 


disconnect the cable from the logic board 01A-A1 at location 
AIBS. 


. Switch CBI to on. 
. Check the green power supply Power On indicator inside the 


power supply unit. (See Figure 9-3 on page 9-4.) 


Go to step 89. 


. Switch CBI (on the back panel) to off. 


2. For Model Bs from 57-B0000 onward, disconnect the cable 


oe) 


from board 01A-A1 at location ALAI. Otherwise, disconnect 
it from location A1B4. 


. Switch CBI to on. 
. Check the power supply Power on indicator inside the power 


supply unit. (See Figure 9-3 on page 9-4.) 


For Model Bs with serial numbers from 57-B0000 onward go to 
step 91. Otherwise, go to step 90. 


For Model Bs with serial numbers before 57-B0000, take these 
actions: 


hwWwWN — 


. Switch CB1 (on the back panel) to off. 

. Disconnect the cable from board 01A-A1 at location A1B8. 

. Switch CBI to on. 

. Check the green power supply Power On indicator inside the 


power supply unit. (See Figure 9-3 on page 9-4.) 


Go to step 91. 


91 


Is the green indicator on? 1. Switch CB1 (on the back panel) to off. 

2. Remove the de supply connectors VC1, VC2, VC3, and VC4 
(If it is pulsing on and off, take the from the logic board 01A-A1. (See Figure 9-10 on page 9-11.) 
NO leg.) 3. Switch CB1 to on. 

4. Check the green power supply power on indicator inside the 
YES NO power supply unit. (See Figure 9-3 on page 9-4.) 


Follow the instructions on © to step 92. 
i) the right. 


Go to step 96. 


92 


Is the green indicator on? 1. Switch CB1 (on the back panel) to off. 
2. Remove the fan to reach the read detect cards. 
(If it is pulsing on and off, take the 3. Disconnect power supply connectors P12 and P14. (See 
NO leg.) Figure 9-3 on page 9-4.) 
4. Switch CB1 to on. 
YES NO 5. Check the green power supply power on indicator inside the 
power supply unit. (See Figure 9-3.) 
Follow the instructions on 
tl the right. Go to step 93. 


Go to step 95. 


93 


Is the green indicator on? Exchange, for new ones, the following FRUs in sequence: 


. Power supply unit 01A-DI1A1 
. The ac cable assembly 


(If it is pulsing on and off, take the : 
3. The dc cable to the read-detect cards 
4 
5 


NO leg.) 


. The dc cable to the logic board 01A-A1 


YES NO . Power-on-hours meter. 


ie sn instructions On ~— Go to “Cleanup and Repair Verification” on page 8-121. 
the night. 
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94 


The green indicator is on. 


Follow the instructions on the right. 


95 


You are here from step 92 because the 
green indicator is on. 


Follow the instructions on the right. 


96 


You are here from step 91 because the 
green indicator is on. 


Follow the instructions on the right. 


97 


You are here from step 90 because the 
green indicator is on. 


Follow the instructions on the right. 


98 


You are here because the green 
indicator is on. You have come from 
step 89. 


Follow the instructions on the right. 
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Exchange, for new ones, the following FR Us in sequence: 


1. Read-detect 0 card OLA-FIAI1 
2. Read-detect 1 card OLA-F1A2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FR Us in sequence: 


. Read-detect 0 card 01A-FIAI 
. Read-detect | card OLA-F1A2 
. Read-detect 0 cable OLA-FIAI 
. Read-detect | cable 01A-FIA2 
. Logic board 01A-A1. 


Mk WN — 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. The actuator driver card in 01IA-GIAI1 
2. The actuator driver cable in 0OIA-GIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. Actuator driver card in 0OLA-GIA2 
2. Actuator driver cable in OLA-GIA2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the motor driver assembly 01A-C1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


99 


You are here because the green 
indicator is on. 


If your Model B has a serial number 
from 57-B0000 onward, you came from 
step 85; otherwise, you came from step 
86. 


Follow the instructions on the right. 


100 


You are here from step 88 because the 
green indicator is on. 


Follow the instructions on the right. 


101 


You are here from step 86 because the 
green indicator is on. 


Follow the instructions on the right. 


102 


You are here from step 87 because the 
preen indicator is on. 


Follow the instructions on the right. 


103 


You are here from step 84 because the 
green indicator is on. 


Follow the instructions on the right. 


Exchange, for a new one, the card in O1A-AIB1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the card in O1IA-AIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


For Model Bs with serial numbers from 57-B0000 onward, 
exchange, for a new one, the sermod | card 01A-A1B1. 
Otherwise, exchange, for a new one, the demodulator | card in 
O1LA-AIAL. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the card in OLA-AI1BS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the device interface card 01A-AIC1. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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You are here from step 79 because the Switch CB1 (on the back panel) to off. 


green indicator is on. 
Exchange, for a new one, the power control card 01A-AICS. 


Follow the instructions on the right. 
Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point Q 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


105 

You are here either from step 3 on URC 2002. 

page 8-3 because the +5 V control 

voltage has failed or from the Guide to Check the Unit Emergency switch on the front panel (see RJ in 
Unit Reference Codes Figure 7-44 on page 7-87). 


Follow the instructions on the right. Go to step 106. 


106 


If the Unit Emergency switch is Set the Unit Emergency switch to Power Enable. 
installed and is uncovered, is it set to 
Power Enable? Go to “Cleanup and Repair Verification” on page 8-121. 


(If it is not installed or is covered, take 
the YES leg.) 


YES NO 


Follow the instructions on 
LI the right. 


107 


Has CBS5 (on the back panel) tripped? 


YES NO 


J Go to step 112. 
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Set the Power switch to Delayed Off. 
Switch CBI (on the back panel) to off. 
Reset CBS (if possible). 

Does CBS reset? 


YES NO 
Follow the instructions on 
{| the right. 


109 


Disconnect cable connector 01A-A1C6 
from board O01A-AlI. 


Switch CBI to on. 
Does CBS trip within 30 seconds? 


YES NO 


Follow the instructions on 
the right. 
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Exchange, for new ones, the following FRUs in sequence: 


1. Circuit breaker CBS. 

2. Power regulator card. 

3. Power control card. 

4. Sermod card 01A-A1B5 (O1A-A1B1), for Model Bs with serial 
numbers from 57-B0000 onward. 

5. The dc cable to power regulator card. 

6. The ac cable assembly. 

7. Logic board O1A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


If an external diode is fitted to board 01A-A1 at pin locations 
C5P03 and CSMI1: 


1. Check that the diode 1s fitted with the red lead on pin C5P03 
and the black lead on CSM11. 

2. Check that the diode has not short circuited by removing the 
diode and measuring the back resistance — red lead positive 
and black lead negative . 

3. If the resistance 1s less than 3000 ohms, exchange the diode for 
a new one. 


Otherwise, exchange, for new ones, the following FRUs in 
sequence: 


1. Power control card 01A-AICS. 

2. Sermod card 01A-A1B5 (OLA-A1B1), for Model Bs with serial 
numbers from 57-B0000 onward. 

3. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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| Switch CBI (on the back panel) to off. Exchange, for new ones, the following FRUs in sequence: 


1. The dc cable to the power regulator card 


Disconnect plug P16 on the power 2. The power control card 01A-A1CS. 


regulator card. (See Figure 9-9 on 
page 9-10.) 


Go to “Cleanup and Repair Verification” on page 8-121. 
Reset CBS. 

Switch CB1 to on. 

Does CBS trip within 30 seconds? 


YES NO 
Follow the instructions on 
the night. 


111 


CBS trips within 30 seconds. Exchange, for new ones, the following FRUs in sequence: 


1. The power regulator card 01A-E1A1 
2. The power control card 01A-A1IC5 
3. Circuit breaker CB5 

4. The ac cable assembly. 


Follow the instructions on the right. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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You are here from step 107 because 1. Set the Power switch (on the front panel) to Delayed Off. 

CBS (on the back panel) has not 2. Switch CB1 (on the back panel) to off. 

tripped. 3. Pull out the drawer and remove the top cover. (See 
“Removing the Top Cover” on page 7-10.) 


Follow the instructions on the right. DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the power cable is removed. 


4. Check that plugs and sockets are securely connected at P10 
and the power control card 01A-AICS5 (see Figure 9-4 on 
page 9-5 and Figure 9-5 on page 9-6). 

. Switch CBI to on. 

6. Check the power reference display on the front panel. 


a) 


Go to step [13. 


113 


Is the power reference display blank? Go back to step 20 on page 8-9. 


YES NO The fault may have been a loose connection. 


Follow the instructions on 
the night. 


114 


The power reference display is blank. Measure + 5 V dc between power control card 0LA-AICS pins 
U03 (positive) and P08 (negative). 

Follow the instructions on the right. 
Go to step 115. 
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Is the voltage between 4.5 V and 
5.5 V? 


YES NO 


Follow the instructions on 
the right. 


Go to step 126. 


116 


You are here from step 117. 


Is the voltage in the range 180 V to 
260 V? 


YES NO 


Follow the instructions on 
the right. 


Go to step 118. 


117 


You are here from step 115. 


Is the voltage between 4.5 V and 
5.5 V? 


YES NO 


Follow the instructions on 
the right. 


Go to step 123. 


1. Switch CBI (on the back panel) to off. 

2. Remove the power control card 01A-A1CS. 

3. Switch CB1 to on. Measure the +5 V dc between 
01A-A1C5U03 (positive) and 01A-A1C5P08 (negative). 


Go to step 117. 


1. Switch CB1 (on the back panel) to off. 

2. Exchange, for new ones, the following FRUs in sequence: 
a. The ac power box assembly 
b. The ac cable assembly 
c. Unit Emergency switch (if it 1s installed). 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Switch CB1 (on the back panel) to off and disconnect plug 
P10. (See Figure 9-4 on page 9-5.) 

2. Switch CB1 to on. 

3. Measure the mainline voltage between socket J10 pins 1 and 2. 


Go back to step 116. 
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You are here from step 116 because 1. Switch CBI (on the back panel) to off. 
the mainline voltage is between 180 V 2. Measure the resistance of transformer T1 at plug P10 between 
and 260 V. pins P10-1 and 10-2, and between pins P10-3 and P10-4. (See 


Figure 9-4 on page 9-5.) 
Follow the instructions on the right. 
Go to step 119. 


119 


Are the resistances between 75 ohms Exchange, for a new one, the transformer T]. 

and 100 ohms between pins 1 and 2, 

and between 0 ohm and | ohm between Go to “Cleanup and Repair Verification” on page 8-121. 
pins 3 and 4? 


YES NO 


Follow the instructions on 
the right. 


120 


The resistances are within range. Go to the power regulator card 0DAI-E1A1 (see Figure 9-9 on 
page 9-10) and measure the resistance between plug P17 pin 1 and 
Follow the instructions on the right. socket J10 pin3, and between plug P17 pin3 and socket J10 pin4. 


See Figure 8-6 on page 8-132. 


Go to step 121. 


121 


Are the resistances less than 1 ohm? Exchange, for new ones, the following FRUs in sequence: 
YES NO 1. The dc cable assembly to the power regulator card. 
2. Circuit breaker CBS. 
Follow the instructions on us 
the right. Go to “Cleanup and Repair Verification” on page 8-121. 
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122 


The resistances are less than 1 ohm. Disconnect the dc cable plug at location 01A-A1C6. Measure the 
resistance between (1) position A1C6 D03 at the cable end and 
Follow the instructions on the right. E1A1 plug P16 pin 4, and (2) between frame-ground and E1A1 


plug P16 pin 3. 


Go to step 124. 


123 


You are here from step 117 because Exchange, for a new one, the power control card 01A-A1CS. 
the voltage is between 4.5 V and 
5.5 V. Go to “Cleanup and Repair Verification” on page 8-121. 


Follow the instructions on the right. 


124 


You are here from step 122. Repair or exchange, for a new one, the dc cable assembly to the 
power regulator card. 


Are the resistances less than 1 ohm? 
Go to “Cleanup and Repair Verification” on page 8-121. 


YES NO 


Follow the instructions on 
the right. 


125 


The resistances are less than 1 ohm. Exchange, for a new one, the power regulator card O1A-E1AI. 


Follow the instructions on the right. Go to “Cleanup and Repair Verification” on page 8-121. 


126 


You are here from step 115 because For Model Bs with serial numbers from 57-B0000 onward, jumper 
the voltage is between 4.5 V and logic board 01A-A1B1 pins B1G05 and B1D08. 
5.5 V. 


For Model Bs with serial numbers before 57-B0000, jumper logic 
Follow the instructions on the right. board 01A-A1 B1 pins B1B05 and B1D08. 


Go to step 127. 
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127 


Has the Device 1 Ready light on the 
front panel come on? 


YES NO 
Follow the instructions on 
the night. 


128 


The Device 1 Ready light on the front 
panel has come on. 


Follow the instructions on the right. 
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Exchange, for a new one, the control panel 01A-BIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the power control card 0LA-AICS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Problem Isolation Entry Point R 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


129 


You are here because circuit breaker URC 2003. Take these actions: 


CB2 has tripped. 
1. Set the Power switch (on the front panel) to Delayed Off and 


Follow the instructions on the right. CB1 (on the back panel) to off. 
2. Reset CB2 if possible. (If not, go to step 136.) 
3. Pull out the drawer and remove the top cover. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


4. Disconnect plug P10 (see Figure 9-4 on page 9-5) and switch 
CBI to on. 


Go to step 130. 


130 


Does CB2 trip within30 seconds? . Switch CBI (on the back panel) to off. 


. Reconnect plug P10. 
. Go to the power regulator card. 
. Disconnect plug P17 (see Figure 9-9 on page 9-10). 


Follow the instructions on 5. Switch CB1 to on. 
the right. 


Ww Ne 


YES NO 


Bat 


Go to step 131. 
Go to step 135. 


131 


Does circuit breaker CB2 trip within 1. Switch CB1 (on the back panel) to off. 
30 seconds? 2. Disconnect plug P10. 
3. Check for a ground short circuit on socket pins J10-3, 4, 5, 
NO YES | and 6 (positive) and frame ground (negative). 


¥ 


Follow the instructions on © to step 133. 


the right. 
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CB2 has not tripped again. 


Follow the instructions on the right. 


133 


You are here from step 131. 


Is the resistance to ground less than 1 
ohm for all readings? 


NO YES 


¥ 


134 


The resistance to ground is not less 
than 1 ohm for all readings. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


135 


You are here from step 130 because 
circuit breaker CB2 has tripped within 
30 seconds. 


Follow the instructions on the right. 
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Switch CB1 (on the back panel) to off. 


Exchange, for new ones, the following FRUs in sequence: 


1. Power regulator card 
2. The dc cable assembly to the power regulator card. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the ac cable assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, transformer T1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Switch CB1 (on the back panel) to off. 


Exchange, for new ones, the following FR Us in sequence: 


1. The ac power box 
2. The ac cable assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


136 
You are here from step 129. 
Has circuit breaker CBS tripped? 


YES NO 
Follow the instructions on 
the right. 


137 
CBS has tripped. 


Follow the instructions on the right. 


Exchange, for new ones, the following FRUs in sequence: 


1. The ac power box 

2. Power regulator card 

3. Transformer T] 

4. The dc cable to the power regulator card 
5. The ac cable assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


. The ac power box 

. Circuit breaker CB5 

. Power regulator card 

. Transformer T1 

. The dc cable to the power regulator card 
. The ac cable assembly. 


Nm kt WN 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point S 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


138 


You are here because there is a URC 2027. Take these actions: 

ee Ave ena eer 1. Set the Power switch (on the front panel) to Delayed Off and 
CB1 (on the back panel) to off. 

Follow the instructions on the right. 2. Pull out the drawer and remove the top cover. 
DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


Go to step 139. 


139 


Is there a power thermal switch in the 
position shown in Figure 9-7 on 
page 9-8? 


YES NO 


if) Go to step 151. 
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140 


Allow ten minutes for the device to 
cool. 


Switch CB1 on the back panel to on. 


Set the Power switch on the front 
panel to On. 


Is the Thermal Check light on within 3 
seconds? 


NO YES 


Follow the instructions on 
| the right. 


Go to step 142. 


141 


Is the Thermal Check light on within 
three seconds? 


NO YES 


; Follow the instructions on 
the right. 


Go to step 146. 


142 


You are here from step 140 


Does “E” appear on the power 
reference display? 


NO YES 


Follow the instructions on 
| the right. 


1. Set the power switch to Off. 

2. Switch CBI to off. 

3. Disconnect plug P7 (see the figure on page 7-68 and 
Figure 8-8 on page 8-134). 

. Short out pins 2 and 3 of P7 with a jumper. 

. Switch CBI to on. 

6. Set the power switch to On. 


wn & 


Go to step 141. 


1. Set the Power switch at the front panel to Delayed Off. 

2. Switch CB1 on the back panel to off. 

3. Pull out the power control card 01A-AI1CS. 

4. Meter for continuity to frame ground on pin 01A-A1CSJ12 on 
the card side of the board. 


Go to step 148. 


Go to “Problem Isolation Entry Point U” on page 8-99. 


Chapter 8. Model B Power and Grounding 8-89 


143 


The air flow can be felt around the 1. Wait 2 minutes. If the Device Ready lights come on, the 
card gate if the fan is working. failure is intermittent. 
2. Exchange, for new ones, the following FR Us in order: 
Is the fan operating? a. The air flow switch. 
b. The disk enclosure thermal switch. 
NO YES c. Power control card 01A-A1CS. 
d. The dc cable assembly to the power regulator. 
| Follow the instructions on i Logic board O1A-Al. 
the right. 3. If the failure occurs again, go to Guide to Unit Reference 


Codes and perform the instructions for URC 1127. 


Go to “Cleanup and Repair Verification” on page 8-121. 


144 


Follow the instructions on the right. Exchange, for new ones, the following FR Us in order: 


1. Fan assembly 
2. The ac cable assembly. 


Go to “Cleanup and Repair Verification” on page 8-121. 


145 


Set the Power switch at the front panel Exchange, for new ones, the following FRUs in order: 


— 1. Power control card O1A-AIC5 
2. The dc cable assembly to the power regulator 
3. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Is the Thermal Check light on within 
one second? 


NO YES 


; Follow the instructions on 
the right. 
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| You are here from step 141. Exchange, for a new one, the dc cable assembly to the power 
regulator. 
Measure for +12 V between plug P7 


hole-pin 1 and frame ground. Go to “Cleanup and Repair Verification” on page 8-121. 
Is the voltage between 11 V and 13 V? 


YES NO 
Follow the instructions on 
the right. 


147 


Follow the instructions on the right. Exchange, for new ones, the following FRUs: 


1. Air flow switch 
2. Power control card 01A-AI1CS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


148 


| You are here from step 141 because Exchange, for new ones, the following FR Us in sequence: 
| re Leama CBC Dent on: 1. The power control card 01A-A1CS 
| de ach ; 2. The dc cable to the power regulator card 
| Is the continuity less than 1.5 ohms? 3. Logic board O1A-AL. 
NO ae Go to “Cleanup and Repair Verification” on page 8-121. 


Follow the instructions on 
the right. 


¥ 


149 


Meter across the disk enclosure Exchange, for a new one, the faulty thermal switch. 
thermal switch (Figure 9-4 on 

page 9-5) for an open circuit. Is the Go to “Cleanup and Repair Verification” on page 8-121. 
thermal switch open circuit? 


NO YES 
; Follow the instructions on 
the right. 
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150 


Follow the instructions on the right. 


151 


You are here from step 139. 


Examine the two thermal trip 
assemblies. See Figure 9-4 on 


page 9-5 and Figure 9-7 on page 9-8. 


Are either or both red thermal trip 
buttons out? 


YES NO 


Follow the instructions on 
the right. 


Go to step 156. 


152 
Is the continuity OK with the 
resistance less than 1 ohm on both 


pins? 


YES NO 


Follow the instructions on 
the right. 


Go to step 155. 
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Exchange, for new ones, the following FRUs: 


1. The dc cable assembly to power regulator 
2. Logic board 01A-Al. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Remove the power control card A1C5 and check the continuity 
between frame ground and pins AICS J12 and J13 (on the card 
side). 


Go to step 152. 


Check for an open circuit across the terminals of both thermal trip 
switches. 


Go to step 153. 


153 


Is either switch open circuit? 


YES NO 
Follow the instructions on 
the right. 


154 


Either or both thermal trip-switches 
are open circuit. 


Follow the instructions on the right. 


155 


You are here from step 152 because 
the continuity is OK with the 
resistance on both pins less than | 
ohm. 


Follow the instructions on the right. 


156 


You are here from step 151 because 


either or both thermal trip switches has 


tripped (the reset button is out). 


Follow the instructions on the right. 


157 
Is the Thermal Check light on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 160. 


Exchange, for new ones, the following FRUs in sequence: 


1. The dc cable to the power regulator card 
2. Logic board 01A-AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new, the thermal trip switch(es). 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the power control card 01LA-AICS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Allow ten minutes for the device to cool. 


Reset the thermal trip switch(es) and set circuit breaker CB1 (on 
the back panel) to on. 


Go to step 157. 


Set the Power switch (on the front panel) to On. 


Check for a flow of air around the card-gate. (Airflow means that 
the cooling fan 1s working.) 


Go to step 158. 
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158 


Is the fan working? 


YES NO 


ut 


159 


The fan is working. 


Follow the instructions on 
the right. 


Follow the instructions on the right. 


160 


You are here from step 157 because 
the Thermal Check light is on. 


Follow the instructions on the right. 


161 


Is the continuity OK with the 
resistance less than 1 ohm on both 
pins? 


YES NO 


LU 


Go to step 164. 


Follow the instructions on 
the right. 


8-94 IBM 9335 Service Guide 


Exchange, for new ones, the following FRUs in sequence: 
1. Cooling fan assembly 


2. Cable assembly ac supply. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FR Us in sequence: 


1. Power thermal trip switch 
2. Disk enclosure thermal trip switch 
3. Power control card 01A-AICS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Switch CB1 (on the back panel) to off. 

2. Pull out the power control card 01A-AICS. 

3. Meter for continuity to frame ground on pins A1C5 J12 and 
J13 (card side). 


Go to step 161]. 


Measure across each thermal trip switch and check for an open 
circuit. 


Go to step 162. 


162 


Is either thermal trip switch open Exchange, for new ones, the following FRUs in sequence: 


nee 
circuit: 1. The dc cable assembly to the power regulator card 


YES NO 2. Logic board 01A-AIl. 


Go to “Cleanup and Repair Verification” on page 8-121. 
Follow the instructions on 


the right. 


163 


Either or both thermal trip switches is |= Exchange, for new, the thermal trip switch(es). 


open circuit. 
Go to “Cleanup and Repair Verification” on page 8-121. 


Follow the instructions on the right. 


164 


You are here from step 161 because Exchange, for a new one, the power control card 01A-A1CS. 
the continuity is OK with the 

resistance on both pins less than Go to “Cleanup and Repair Verification” on page 8-121. 

1 ohm. 


Follow the instructions on the right. 
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Problem Isolation Entry Point T 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


165 


You are here from the Guide to Unit URC 2008. Take these actions: 
Reference Codes because an error has 
been detected by the — 12 V supply 
failing. 


1. Set the Power switch (on the front panel) to Delayed Off and 
CB1 (on the back panel) to off. 
2. Pull out the drawer and remove the top cover. 


Follow the instructions on the right. DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until the 
mainline power cable is removed. 


3. Check that the — 12 V supply-connector VC2 (see Figure 9-10 
on page 9-11) is located correctly in board 01A-A1. 

4. If connector VC2 is located correctly do the following: 
If your IBM 9335 serial number is before 57-B0000, 
disconnect the cable from the logic board 01A-A1 at 
locations A1B4 and A1B8. 

5. Switch CBI to on. 

6. Set the Power switch to On. 


If your IBM 9335 serial number is from 57-B0000 onward, go to 
step 169; otherwise, go to step 166. 


166 


Is the power reference display showing There is an actuator driver or cable fault. 


(TS bd] ¢¢ 399 
F” or “A”? . Set the Power switch to Delayed Off. 


. Switch CBI (on the back panel) to off. 
. Reconnect cable in location A1B4. 

. Switch CBI to on. 

. Set the Power switch to On. 

. Check the power reference display. 


YES NO 


Follow the instructions on 
{| the right. 


Go to step 169. Go to step 167. 


Ninh WN — 
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167 


Is the power reference display showing 
a ed or 66 A»? 


YES NO 
Follow the instructions on 
the right. 


168 


The power reference display is showing 
eon or AO 


Follow the instructions on the right. 


169 


You are here because the power 
reference display is showing “F” or 
A”? 


If your IBM 9335 serial number is 
from 57-B0000 onward, you are here 
from step 165. 

If your IBM _ 9335 serial number is 
before 57-B0000, you are here from 
step 166. 


Follow the instructions on the right. 


170 


Is the reference display showing “F” or 


66 A 


YES NO 


Follow the instructions on 
| the right. 


Exchange, for new ones, the following FRUs in sequence: 


1. Actuator driver 0 card O1LA-GI1AI1 
2. Actuator driver 0 cable 0O1A-GIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FR Us in sequence: 


1. Actuator driver | card 01A-G1IA2 
2. Actuator driver | cable O1LA-G1A2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Set the Power switch (on the front panel) to Delayed Off. 
. Switch CBI (on the back panel) to off. 
. Pull out the cards on board 01A-A1, one at a time, with the 
exception of the power control card in 01A-AICS. 
. Switch CB1 (on the back panel) to on. 
5. Set the Power switch (on the front panel) to On in between 
removing the cards. 


WwW NO 


BN 


Go to step 170. 


Exchange, for a new one, the last card that was removed. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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. Set the Power switch to Off. 

. Set CB-1 to off. 

. Pull out the Power Control card 01A-AICS. 

. Add a jumper on the card side of Board 01A-A1 from pin 
C5D08 to C5J07. 

5. Switch CB-1 to on. 

6. Measure — 12 V dc between pin 01A-A1B5S13 and 

OLA-AIBSDO8. 


The power reference display is showing 
on? or CA.” 


mRwWwWN— 


Follow the instructions on the right. 


Go to step 172. 


172 


Is the voltage within the range Exchange, for a new one, the power control card 01LA-AICS. 
—10.8 V to — 13.2 V? 
Go to “Cleanup and Repair Verification” on page 8-121. 
NO YES 


Follow the instructions on 
j the right. 


173 


The voltage is out of range. Exchange, for new ones, the following FRUs in sequence: 


1. Power supply unit 01A-D1AI1. 

2. The dc cable to the logic board 01A-Al. See in 
Figure 7-50 on page 7-99. 

3. Logic board 01A-AI. 


Follow the instructions on the right. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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176 


Does the Power On light come on and 
stay on? 


YES NO 


ut 


Go to step 184. 


Follow the instructions on 


the right. 


177 


Does the Power On light come on and 
stay on? 


NO YES 


¥ 


178 


Follow the instructions on the right. 


Follow the instructions on 
the right. 


179 


Does the Power On light come on and 
stay on when a sermod card has been 
removed? 


NO YES 


¥ 


Go to step 181. 


Follow the instructions on 
the right. 


8-100 IBM 9335 Service Guide 


You should only be here if your IBM 9335 serial number is from 
57-B0000 onward. Take these actions: 


1. Set the Power switch to Off 
2. Disconnect the cable from logic board location 01A-ALAI1 
3. Set the Power switch to On. 


Go to step 177. 


Exchange, for new ones, the following FRUs: 


1. Actuator driver card O1A-GIAI1 
2. Actuator driver cable assembly 01A-A1A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Set the Power switch to Off. 

2. Pull out sermod cards from 01A-A1B5 and 01A-A1B1 one at 
a time. 

3. Power on between removing cards. 


Go to step 179. 


Exchange, for a new one, the sermod card that caused the failure — 
O1LA-A1B5 or OLA-AIBI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


180 


Does the Power On light come on 
when powering on after a servo or a 
demodulator card has been removed? 


NO YES 


4 


181 


Follow the instructions on the right. 


Follow the instructions on 
the right. 


182 


Is the voltage within the range 
+ 10.8 V to + 13.2 V? 


NO YES 


I 


183 


The voltage is out of range. 


Follow the instructions on 
the right. 


Follow the instructions on the right. 


Exchange, for a new one, the last card that was removed. 


Go to “Cleanup and Repair Verification” on page 8-121. 


. Set the Power switch to Off 

. Set CB-1 to Off 

. Pull out the power control card 01A-AIC5 

. Add a jumper on the card side of board 01A-A1 from pin 
C5D08 to C5J07 

5. Switch CB-1 to On 

6. Measure + 12 V dc between pin 01A-A1IB5M13 and 

01A-AIBSP08. 


WN — 


Go to step 182. 


Exchange, for a new one, the power control card O1A-AICS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs: 


1. Power supply unit 0O1A-DIAI 
2. The dc cable assembly to the logic board 01A-A1A1 
3. Logic board O01A-AlL. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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184 


You are here from step 175 or 
step 176 


Exchange, for a new one, the motor driver assembly 01A-C1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 
The Power On light is on. 


Follow the instructions on the right. 
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Problem Isolation Entry Point V 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


185 


You are here because an error has been 


detected by “power good” failing. 


Follow the instructions on the right. 


186 


Does the Power On light come on and 
stay on? 


YES NO 


i) Go to step 191. 


187 


Does your IBM 9335 have a serial 
number from 57-B0000 onward? 


YES NO 


A 


188 


Follow the instructions on the right. 


Follow the instructions on 
the night. 


URC 2026. Take these actions: 


. Set the Power switch (on the front panel) to Delayed Off. 
. Switch CB1 (on the back panel) to off. 

. Pull out the drawer and remove the top cover. 

. Switch CB1 to on. 

. Set the Power switch to On. 


Mmm WNhN 


Go to step 186. 


Check the —9 V dc supply at the power control card 01IA-AICS 
between pin M07 (—) and pin P08 (+). (Refer to Figure 9-10 on 
page 9-11.) 


Go to step 192. 


1. Switch the Power switch to Off. 

2. Remove the Actuator Driver logic cable from board 01A-A]1 
at location AI1A1 (see Figure 9-11 on page 9-11). 

3. Set the Power switch to On. 


Go to step 189. 
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189 


Does the Power Ready light come on 
and stay on? 


NO YES 


4 


190 


Follow the instructions on the right. 


Follow the instructions on 
the right. 


19] 


You are here from step 186 because 
the Power On light does not stay on. 


Follow the instructions on the right. 


192 


You are here from one of the following: 


Step 187 
Step 190. 


Is the voltage between 8.5 V and 
95 V? 


YES 


U 


NO 


Follow the instructions on 
the right. 
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Exchange, for new ones, the following FR Us in order: 


1. Actuator Driver card 01A-GIAI1 
2. Actuator Driver logic cable 01A-GIA to O1A-AI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Check the —9 V dc supply at the power control card 01A-AICS 
between pin M07 (—) and pin P08 (+). (Refer to Figure 9-10 on 


page 9-11.) 


Go to step 192. 


Exchange, for a new one, the power regulator card 0OIA-E1AI1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FR Us in sequence: 


1. If your IBM 9335 serial number is from 57-B0000 onward: 
Sermod 0 card 01A-A1BS5 

2. If your IBM 9335 serial number is before 57-B0000: 
Demodulator 0 card 0LA-AILAS 

3. Power control card 01LA-AIC5 

4. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


193 


The voltage is between 8.5 V and 
9.5 V. 


. Set the Power switch (on the front panel) to Delayed Off. 

. Switch CBI (on the back panel) to off. 

. Unscrew and lift out the power regulator card 01A-EIA1. 

. Switch CB1 to on. 

. Set the Power switch to On. 

. Without disconnecting plug P21 (see Figure 9-9 on 
page 9-10), measure dc voltage on P21 pin 5 (positive) and 
frame ground (negative). 


Follow the instructions on the right. 


NOR WN — 


Go to step 194. 


194 


Is the voltage between 5 V and 7 V? 


NO YES 


j Go to step 197. 


195 


Is the voltage between 36 V and 45 V? Exchange, for new ones, the following FRUs in sequence: 


1. Power regulator card 01A-E1A1 
YES NO 2. Power control card 01A-AICS5 


3. The dc power cable to power regulator. 
Follow the instructions on 


the right. Go to “Cleanup and Repair Verification” on page 8-121. 


196 


The voltage is between 36 V and 45 V. Exchange, for new ones, the following FRUs in sequence: 


1. Power control card 01A-AICS5 
2. The dc power cable to power regulator 
3. Logic board 01A-A1. 


Follow the instructions on the right. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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197 


You are here from step 194 because 
the voltage is between 5 V and 7 V. 


Follow the instructions on the right. 


198 


Is the Power Ready light on? 


YES NO 


Follow the instructions on 
the night. 


199 


The Power Ready light is on. 


Follow the instructions on the right. 
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For Model Bs with serial numbers from 57-B0000 onward, take 
these actions: 


. Set the Power switch (on the front panel) to Delayed Off. 

. Switch CB1 (on the back panel) to off. 

. Remove the Sermod card from position 01A-A1B1. 

. Remove the device interface card from position 01A-A1C1. 
. Switch CB1 to on. 

. Set the Power switch to On. 
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Go to step 200. 


For Model Bs with serial numbers before 57-B0000, take these 
actions: 


1. Set the Power switch (on the front panel) to Delayed Off. 
2. Switch CB1 (on the back panel) to off. 
3. From the logic board 01A-A1 remove: 
Device interface card 01A-A1C1 
Servo | card O1A-AI1B1 
Servo 0 card 01A-AIBS. 
4. Switch CBI to on. 
5. Set the Power switch to On. 


Go to step 198. 


Exchange, for new ones, the following FRUs in sequence: 
1. Power control card 01A-A1C5 
2. Logic board O01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. Servo 0 card 01A-A1B5 
2. Servo 1 card 01A-A1B1 
3. Device interface card 01A-A1IC1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


200 


You are here from step 197. 
Is the Power Ready light on? 


NO YES 
; Follow the instructions on 
the right. 


201 


You are here because the Power Ready 
light is off. 


Follow the instructions on the right. 


202 


Is the Power Ready light on? 


NO YES 


Follow the instructions on 
j the right. 


203 


Follow the instructions on the right. 


Exchange, for new ones, the following FRUs: 


1. Sermod 1 card 01A-A1B1 
2. Device interface card 01LA-AIC1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


. Set the Power switch (on the front panel) to Delayed Off. 

. Switch CB1 (on the back panel) to off. 

. Remove the sermod card from 01A-AI1BS. 

. Plug sermod card from 01A-A1B1 into position 01A-A1B5. 
. Switch CBI to on. 

. Set the Power switch to On. 


Nnh WN 


Go to step 202. 


Exchange, for a new one, the sermod card removed from position 
OLA-AIBS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. Power control card 01A-A1CS. 
2. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point W 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


204 


You are here because a device has Run diagnostic test program 12 to device 1. 
failed to come ready. 
Go to step 205. 
Does the Device 0 Ready light fail to 
come on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 211. 


205 


Is the Device 1 Ready light on after 
running diagnostic test program 12? 


NO YES 


j Go to step 209. 
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206 


Did diagnostic test program 12 stop 
with a URC? 


YES NO 


ut 


Go to step 210. 


Follow the instructions on 
the right. 


207 


Does the Device 1 Ready light come 
on? 


YES NO 


U 


208 


The Device 1 Ready light is on. 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


209 


You are here from step 205 because 
the Device 1 Ready light is on after 
running diagnostic test program 12. 


Follow the instructions on the right. 


1. Set the Power switch (on the front panel) to Delayed Off. 
2. Wait one minute for motor stop to time out. 

3. Switch CBI to off. 

4. Pull the drawer out and remove the top cover. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until the 
mainline power cable is removed. 


5. Switch CB1 to on. 

6. For Model Bs with serial numbers from 57-B0000 onward: 
Jumper logic board 01A-A1 pins A1B1G05 and 
A1B1D08. 

7. For Model Bs with serial numbers before 57-B0000: 

Jumper logic board 01A-A1 pins AIB1B05 and AIB1D08. 


Go to step 207. 


Exchange, for new ones, the following FRUs in sequence: 


1. Control panel 01A-BIA1 
2. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the card in O1LA-A1B1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. The sermod 1 or servo 1 card in 0LA-AIB1 
2. Power control card 01A-AICS. 


70 to “Cleanup and Repair Verification” on page 8-121. 


Chapter 8. Model B Power and Grounding 8-109 


210 


You are here from step 206 because 
diagnostic-test program 12 gave a 
URC. 


Follow the instructions on the right. 


211 


You are here from step 204 because 
the Device 0 Ready light fails to come 
on. 


Follow the instructions on the right. 


212 


Is the Device 0 Ready light on after 
running diagnostic test program 12? 


NO YES 


Go to step 216. 
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Go to the Guide to Unit Reference Codes, and perform the 
appropriate actions for the URC displayed. 


Run diagnostic test program 12 to device 0. 


Go to step 212. 


213 


Did test 12 stop with a URC displayed? . Set the Power switch (on the front panel) to Delayed Off. 


. Wait one minute for motor stop to time out. 
YES NO . Switch CBI (on the back panel) to off. 


. Pull the drawer out and remove the top cover. 
Follow the instructions on PpANGER 


the right. 


BRwWN— 


Where a hazardous voltage label is shown, mainline ac 


Go to the Guide to Unit Reference voltage is present on components within covers until the 
Codes and follow the procedures for mainline power cable is removed. 


the code that is displayed. 


5. At the logic board 01A-A1 disconnect the cable from the 
Sermod 0 card 01A-AIBS. 

6. Switch CB1 to on. 

7. For Model Bs with serial numbers from 57-B0000 onward: 
Jumper logic board 01A-A1 pins AIB1G05 and 
A1BI1D08. 

8. For Model Bs with serial numbers before 57-B0000: 

Jumper logic board 01A-A1 pins AIB1B05 and A1B1D08. 


Go to step 214. 


214 


Does the Device 0 Ready light come Exchange, for new ones, the following FR Us in sequence: 
on? 
1. Control Panel 01A-BIA1 
YES NO 2. Logic board O1A-A1. 
Follow the instructions on © to “Cleanup and Repair Verification” on page 8-121. 
the right. 


215 


The Device 0 Ready light comes on. Exchange, for new ones, the following FRUs in sequence: 


1. The card in OLA-AI1BS. 


Follow the instructions on the right. 2. Motor driver FRU, 01A-C1AL. 


Go to “Cleanup and Repair Verification” on page 8-121. 
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216 


You are here from step 212 because Exchange, for new ones, the following FRUs in sequence: 


running diagnostic test program 12, > The card in OLA-ALBS. 
B diag pros 2. Power control card 01A-AICS. 
Follow the instructions on the right. Go to “Cleanup and Repair Verification” on page 8-121. 
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Problem Isolation Entry Point X 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


217 


The Device Enable/Disable switch(es) 
has failed. 


Follow the instructions on the right. 


218 


Is the resistance less than 1 ohm? 


YES NO 


Follow the instructions on 
the right. 


219 


The resistance reading is less than 1 
ohm. 


Follow the instructions on the right. 


URC 2223. Take these actions: 


1. Set the Power switch (on the front panel) to Delayed Off. 
2. Wait 1 minute for the motor to stop. 

3. Switch CB1 (on the back panel) to off. 

4. Pull out the drawer and remove the top cover. 


DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until the 
mainline power cable is removed. 


5. Remove the device adapter interface card 01A-AIC1. 

6. Set both Device Enable/Disable switches to disable. 

7. Check for a short circuit to ground on 01A-AIC1 pins S07 
and U07. 


Go to step 218. 


Exchange, for new ones, the following FR Us in sequence: 


1. Device interface card 01A-A1C1 (Model B) 

2. Device adapter interface card 01A-A1B1 (Model A) 

3. Device interface cable 01A-AIC1 position | to J3 (Model B) 

4. Model A to Model B interface cable (see Figure 6-6 on 
page 6-6). 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Remove the power control card 01A-AICS. 

2. Set the Device Enable/Disable switch to Disable. 

3. Check for a short circuit to ground on logic board AICI pins 
S07 and U07. 


Go to step 220. 
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220 


Is the resistance less than 1 ohm? 


YES NO 
Follow the instructions on 
the right. 


221 


The resistance is less than 1 ohm. 


Follow the instructions on the right. 
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Exchange, for new ones, the following FRUs in sequence: 


1. Power control card 01A-A1C5 
2. Logic board 01A-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for new ones, the following FRUs in sequence: 


1. Control panel O1A-B1A1 
2. Logic board OLA-A1. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Problem Isolation Entry Point Y 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


222 


You are here from the Guide to Unit 
Reference Codes. 


Follow the instructions on the right. 


223 


Does the unit power and come ready 
after 2 minutes? 


YES NO 


Follow the instructions on 
the right. 


224 


Follow the instructions on the right. 


URC 2025. 


There may be a fault in the power sequence cable or the rack 
power control compartment. 


1. Set the Power switch (on the front panel) to Off. 
2. Check that the power sequence cable is plugged securely into 
socket J8. (See Figure 9-4 on page 9-5.) 
3. Check that the IBM 9335 Model B powers up locally as 
follows: 
a. Switch CB1 (on the back panel) to off. Leave the rack 
power on. 
b. Remove the power sequence cable plug P8 from socket J8. 
c. Connect socket J8 pins 4 and 5 (see Figure 9-4 on 
page 9-5) with a 150 ohm “% watt resistor (IBM part 
216429 or equivalent). 
d. Switch CB1 to on. 
e. Set the Power switch to On. 
f. Wait for 2 minutes. 


Go to step 223. 


. Set the Power switch to Delayed Off. 

. Switch CB1 to off. 

. Pull out the drawer and remove the top cover. 

. Pull out the power control card 01A-A1CS. 

. Switch CB1 to on. 

. Measure + 5 volts dc between pins A1C5J11 (positive) and 
A1C5J08 (negative) on the card side of the board. 


Nm BB WN — 


Go to step 225. 


There is a fault in the power sequence cable, or the rack power 
control compartment. 


Go to the system maintenance documentation. 
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225 


Is the voltage within the range + 4.5 V 


to +5.5 V? 


YES NO 


U 


226 


Follow the instructions on 


the right. 


Follow the instructions on the right. 


227 


Does the meter show a short circuit 
when the Power switch is On? 


YES NO 


u 


228 


Follow the instructions on the right. 


Follow the instructions on 
the nght. 
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Exchange, for new ones, the following FRUs in sequence: 


1. The de cable to power regulator card 
2. Logic board 01A-Al. 


Go to “Cleanup and Repair Verification” on page 8-121. 


1. Set CB1 (on the back panel) to off. 

2. Measure the resistance between A1C5J10 and A1C5J08 on the 
card side of the board. 

3. Set the Power switch to On. 


Go to step 227. 


Exchange the following FRUs in sequence: 


1. Power switch assembly 
2. The dc cable to power regulator card. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the power control card 01A-A1CS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Problem Isolation Entry Point 2 


Warning: Ensure both devices are offline to the using system before you switch the power off. 


229 


You are here from the Guide to Unit 
Reference Codes because a —5 V 
under voltage has been detected. 


Follow the instructions on the right. 


230 


Does the Power On light come on and 
stay on? 


YES NO 


Follow the instructions on 
I the right. 


Go to step 239. 


URC 2011. Take these actions: 


—" 


o) 


. Set the Power switch (on the front panel) to Delayed Off. 
. Switch CBI (on the back panel) off. 
. Pull out the drawer and remove the top cover. (See 


“Removing the Top Cover” on page 7-10.) 
DANGER 


Where a hazardous voltage label is shown, mainline ac 


voltage is present on components within covers until 
the mainline power cable is removed. 


. If your IBM 9335 serial number is from 57-B0000 onward, 


pull out the cable on board 01A-A1 from location A1AS5; 
otherwise, pull out the cable on board 01A-A1 from location 
AIBS. 


. Switch CB] to on. 
. Set the Power switch at the front panel to On. 


Go to step 230. 


. Set the Power switch (on the front panel) to Delayed Off. 
. Switch CB1 (on the back panel) off. 
. If your IBM 9335 serial number is from 57-B0000 onward, 


pull out the cable on board 01A-A1 from location A1A1; 
otherwise, pull out the cables on board 01A-A1 from location 
A1B4 and location A1B8. 


. Switch CB1 to on. 
. Set the Power switch at the front panel to On. 


Go to step 231. 
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231 


Does the Power On light come on and 
stay on? 


YES NO 


Follow the instructions on 
the right. 


Go to step 234. 


232 


Does the Power On light come on and 
stay on when powering on after a card 
has been removed? 


YES NO 


Follow the instructions on 
the right. 


233 


Follow the instructions on the right. 
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1. Set the Power switch (on the front panel) to Delayed Off. 

2. Switch CB1 (on the back panel) to off. 

3. Pull out the cards in the board 01A-A1, one at a time, with 
the exception of the power control card in O1IA-AICS. 

4. Switch CBI to on. 

5. Set the Power switch at the front panel to On in between 
removing the cards. 


Go to step 232. 


. Set the Power switch (on the front panel) to Delayed Off. 

. Switch CBI (on the back panel) to off. 

. Pull out the power control card 01A-AICS. 

. Add a jumper on the card side of board 01A-A1 from pin 
C5D08 to C5J07. 

5. Switch CBI to on. 

6. Set the Power switch at the front panel to On. 
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Measure —5 V dc between pin 01A-A1B5B06 and frame ground. 


Go to step 235. 


Exchange, for a new one, the last card that was removed. 


Go to “Cleanup and Repair Verification” on page 8-121. 


234 


You are here from step 231. Exchange, for new ones, the following FRUs in order: 


Follow the instructions on the right. If your IBM 9335 serial number is from 57-B0000 onward: 
1. Actuator Driver card 0OIA-GIAI 
2. Actuator Driver cable 01A-A1A1. 
If your IBM 9335 serial number is before 57-B0000: 


1. Actuator Driver card 0 OLA-GIAI1 
2. Actuator Driver card 1 01A-G1A2 
3. Actuator Driver 0 cable OLA-GIAI1 
4. Actuator Driver | cable 01LA-GI1A2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


235 


You are here from step 232. 1. Set the Power switch (on the front panel) to Delayed Off. 
2. Switch CBI (on the back panel) off. 
Is the voltage within the range —4.5 Vs. 3. Remove the front cover. (See “Removing the Front Cover” 


to —5.5 V? on page 7-12.) 
4. Reach through the front frame and disconnect power plugs 
YES NO P12 and P14 from the read-detect cards. (See Figure 9-3 on 
page 9-4.) 
Patiow dhe imetmichions-on 5. Partially install the front cover, (see “Removing the Front 
the right. Cover” on page 7-12) leaving the front cover on its two 
parking clips, but do not reinstall the fan plastic molding. 
Go to step 238. Reconnect plug 30, the cooling fan cable, the ground wire 


from the fan housing, and the two wires at the power switch. 
6. Switch CB1 to on. 
7. Set the Power switch at the front panel to On. 


Measure —5 V dc between pin 01A-A1B5B06 and frame ground. 


Go to step 236. 


236 


Is the voltage within the range —4.5 V_ Exchange, for new ones, the following FR Us in order: 


ne ? 

to —5.5 V: 1. Power supply 01A-DIA1 

2. The dc cable assembly to board 01A-A1 
YES NO 3. The dc cable assembly to read-detect 


4. Logic board 01A-A1. 
Follow the instructions on 


the right. Go to “Cleanup and Repair Verification” on page 8-121. 
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237 


Follow the instructions on the right. 


238 


You are here from step 235. 


Follow the instructions on the right. 


239 


You are here from step 230. 


Follow the instructions on the right. 
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Exchange, for new ones, the following FR Us in order: 


1. Read Detect card 0 OLA-FIA1 
2. Read Detect card 1 O1A-FIA2. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the power control card 01A-AICS. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Exchange, for a new one, the Motor Driver Box 01A-CIAI. 


Go to “Cleanup and Repair Verification” on page 8-121. 


Cleanup and Repair Verification 


1 


You are here because you have just Take these actions: 

exchanged or repaired a FRU in a 

Model B. 1. Set the Power switch (on the front panel) to Delayed Off and 
circuit breaker CB1 (on the back panel) to off. 

Follow the instructions on the right. 2. Remove any wire jumpers used during fault isolation. 


3. Reinstall any loose cards, interposers, cross-card connectors, 
and cables that were removed during fault isolation. 

4. Reseat any loose cards or plugs that may have been dislodged 
during fault isolation. 

5. Check that all cards, cables, and plugs are located correctly. 

6. Reinstall card clamps and check that all cable retention clips 
are in place. 

7. If any diagnostic test programs have been run from the 
Model A control panel, check that the keypad is Off. If it 1s 
not switched off, the customer will not be able use previously 
selected devices. 

8. Switch CB1 to on. 

9. Set the Power switch to On. 

10. Wait 2 minutes for “start” to time out. 


Go to step 2. 


2 
Are the Device 0 Ready and the 
Device 1 Ready lights in the failing 


storage unit on? 


NO YES 


j Go to step 5S. 
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3 


Is one device ready? 


YES NO 


Follow the instructions on 


the right. 


4 


One device is ready. 


Follow the instructions on the right. 


5 


You are here from step 2 because both 
devices are ready. 


Follow the instructions on the right. 


6 


Does the diagnostic test program run 
without an error? 


YES NO 


Follow the instructions on 


the right. 
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If the Power On indicator is not lit, go to “Problem Isolation 
Procedure B1” on page 8-3 (Entry Point A); otherwise, run 
diagnostic test program 10 to device 0 in the failing storage unit. 


If the fault symptoms remain the same after a first pass through 
the procedures, ask your support group for help. 


If they are not the same, return to ‘Problem Determination Entry” 
on page 1-6. 


Run diagnostic test program 10 to the failing storage unit. 


If the fault symptoms remain the same after a first pass through 
the procedures, ask your support group for help. 


) 


If they are not the same, return to “Problem Determination Entry’ 
on page 1-6. 


If you have a URC of 1AXX, run diagnostic test program 21 to 
device 0 first, then run test 10 to each device in the failing storage 
unit. 


If you have had a URC of 1BXX, run diagnostic test program 31 
to device 0 first, then run test 10 to each device in the failing 


storage unit. 


Otherwise, run diagnostic test program test 10 to each device in 
the storage unit on which you were working. 


Go to step 6. 


If the fault symptoms remain the same after a first pass through 
the procedures, ask your support group for help. 


If they are not the same, return to “Problem Determination Entry” 
on page 1-6. 


7 


Check that all the green lights on the 
front panel, the lights on the ac power 
box, and the switched-mode power 
supply, are on. 


Are all these lights on with the Motor 
Check and the Thermal Check lights 
off? 


NO YES 


; Follow the instructions on 
the night. 


Go to “Problem Isolation Entry Point 
C” on page 8-20. 


1. Set the Power switch on the front panel to Delayed Off. 
2. Install the card clamps and all machine covers. 


3. If the diagnostic test program has been run from the service 
panel on the Model A, ensure that the device is returned to 
system control by pressing the OFF key of the service keypad. 


4. Restore the device to its operating position. 


5. Check that the device 0 and device 1 Enable/Disable switches 
are set to Enable. 


Go to step 8. 
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8 


Have you exchanged the disk 
enclosure? 


NO 


¥ 


YES 


Follow the instructions on 


the right. 


9 


Have you changed a FRU for one with 
a different part number or EC level? 


NO 


¥ 


8-124 


YES 


Follow the instructions on 
the right. 
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If you have exchanged the disk enclosure, update the complete 
VPD for each device address in the Model B. The using system 
manual describes how to do this. 


Note: Listed below are the fields for which input is required. 
Fields not listed below are automatically filled in or are not 
required. 


VPD Field What To Put In It 
Number of FRUs 00000009 
Device type 9335 


1, if the machine serial number is 
from 57-B0000 onward; 
otherwise, 0. 


Model number BOl 
Serial Number 


Maintenance package level 


Take the number from the serial 
number plates fixed to machine. 
Use this number right justified 
with leading zeros. 


Microcode load ID 00000000 


Controller /Device ID If this is an even numbered 
device, it 1s 02. If an odd 


numbered device, 03. 


Manufacturing Identification 00000057 
Engineering change level 000000000000 
Installed features 00 


Card part numbers and EC levels Fill in the card part numbers and 
EC levels by reference to the 
installed cards. 


Go to step 10. 


Update the appropriate VPD field with the new part number or 
EC level. The using-system manual describes how to do this. 


Go to step 10. 


10 


You are here from step 8 or step 9 You have now completed the IBM 9335 Model B cleanup and 
repair verification procedures. If you were directed to this manual 
Follow the instructions on the right. from another manual return there now. 
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Model B Grounding 


Electrical Grounding Checks 
Refer to Figure 8-1 on page 8-127, Figure 8-4 on page 8-130, and Figure 8-6 on page 8-132 and perform 
the following checks on the Model B electrical power grounds: 


At the ac power box: 
Check that a green and yellow wire connects the ac power box assembly to the power tray. 
At transformers T1 and T2: 


Check that a green and yellow wire from each transformer 1s connected to its respective screw on the 
power tray. 


At the switched-mode power supply unit: 


Check that a green and yellow wire is connected between the switched-mode power supply unit and the 
power tray. 


At the disk enclosure assembly: 


1. Check that a green and yellow wire connects the actuator driver 1 mounting plate to the disk 
enclosure frame. 

2. Check that a green and yellow covered braid connects the disk enclosure frame to a screw on the 
power tray. 

3. Check that a green and yellow covered braid connects the disk enclosure mounting cradle to the side 
of the drawer. 


At the cooling fan assembly: 


1. Check that a green and yellow wire connects the fan motor to the fan housing. 

2. Check that the following two green and yellow wires are attached to the fan-housing ground screw: 
a. One runs back through the ac cable form to the ground stud at the left rear of the frame. 
b. One goes back to the fan motor via pin 3 of P22/J22. 
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Figure 8-1. Grounding Locations — Model B (1 of 3) 
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Figure 8-2. Grounding Locations — Model Bs with serial numbers below 57-B0000 (2 of 3) 
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Figure 8-3. Grounding Locations — Model Bs with serial numbers from 57-B0000 onward (3 of 3) 
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Figure 8-5. Grounding Diagram — Model Bs with serial numbers from 57-B0000 onward 
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8-6. Model B AC Cable Assembly 
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Figure 8-9. Model B dc Cable Assembly to Read-Detect Cards and Logic Board 
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Chapter 9. Model B: Locations 


This chapter shows the locations of the field-replaceable units and fault indicators in the Model B. The 
FRUs are shown in Figures 9-3 through 9-14. 


Logic-card positions are shown below. 


For Model Bs with serial numbers before 57-B0000: 


Table 9-1. Logic Card Positions 


Logic card Position in 
the gate 

Demodulator card 0 OLA-AILAS 

Demodulator card | O1A-AI1AI 


Device interface card OLA-AIC1 
Power control card O1LA-AICS5 


For Model Bs with serial numbers from 57-B0000 onwards: 


Table 9-2. Logic Card Positions 


Logic card Position in 
the gate 

Sermod card 0 O1A-AIBS5 

Sermod card | O1A-A1B1 


Device interface card O1A-AIC1 
Power control card O1A-AICS 
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Figure 9-1. Model B Interposer and Crossover Locations (Model Bs before 57-BO000) 
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Figure 9-2. Model B Interposer and Crossover Locations (Model Bs from 57-B0000 onward) 
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Figure 9-3. Front View of the Model B 


9-4 IBM 9335 Service Guide 


as 


— Device Interface Qa 
IOW = Wt 
Power Sequence ses 


J1 and J4 ee J8 7 


™N 


i oe ; 
a8 . : 
iii a SS BO, 
9 


Sy 

7 ‘Sp, 

Connector for —“ |% ay 
Model A011 Me 


to Model BO1 
Interface 
Cable. J3 ‘ 
ee 
Ps 
Enclosure 
L CB1 Thermal 
Switch 
ES Oe ED 
Co) 
. . , SERA Ieee GREENS | 
AC Power- (es Oe 


Box 


Selector 
i pax —_— Switch 
WIS Q WI vs [ 
J5 
Fixed Socket 
: : P4 P5 P6 P4 
Pin Notation From From Motor From From 
Actuator Sense to J6 Motor Actuator 
Driver 1. Motor Driver Driver FRU Driver O 
G1A2 G1A4 


Figure 9-4. Model B: Back Panel and Connectors 


Chapter 9. Model B: Locations 


9-5 


Interface Card 01A-A1C1 


Demod O Card 
(01A-A1A5) 


| Device — 
—— 7, interface 
Cable 


J23 and J25 [re 
~ Ny Servo 0 Card 
Detail A Servo 1 Card ge = we (01 A-A1B5) 
(O1A-A1B1) 2 a Power Control Card 
Demod 1 Card ~ s “Se (OTA-A1CS) 
(O1A-A1A1) | Baie Board 
<2 (O1A-A1 


P25 -— a 
See Detail A SO 


Actuator Driver 14 
(01A-G1A2) 


Actuator Driver 1——~ 
Cable 
Actuator Driver O Actuator Driver 0 Control Panel — 
(O1A-G1A1) Cable (01A-B1A1) 


Figure 9-5. Top View of the Model B (before 57-B0000) 
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Figure 9-7. Front View of the Model B 
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Figure 9-8. Disk Enclosure Motor Locations 
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Figure 9-10. Model B OLA-Al Board Locations (before 57-B0000) 


Figure 9-11. Model B OLA-Al Board Locations (from 57-B0000 onward) 
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Safety Inspection Guide 


Requirements Before Starting 


It is important that IBM product-trained service representatives have completed the Electrical Safety 
Training Course for IBM Service Representatives (self-study course 77170 or current level) before following 
any of the work procedures detailed in this service guide. Reference items: 


¢ Current service memorandums (SMs) and engineering change announcements (ECAs). 


¢ Minimum space requirements. You can get this information from the [BM Input/Output Equipment 
Installation Manual — Physical Planning, GC22-7084. 


¢ Safety/Health Guidelines for IBM Service Representatives, $241-5493. 
¢ Electrical Safety for IBM Service Representatives, S229-8124. 


Use these documents as necessary to make certain that all safety requirements are met. 


Before starting this safety inspection, ensure that the mainline power cable is disconnected at the consumer 
power outlet, and that the IBM 9335 Direct- Access Storage Subsystem is powered off. 


Guidelines 
The purpose of the safety inspection procedure is to verify the safe condition of the IBM 9335 Direct-Access 
Storage Subsystem. If the inspection indicates that the safety of the machine is not acceptable, it must be 
made acceptable before IBM service can be performed. 
A safety inspection is needed: 

¢ When an IBM machine is considered for an IBM service agreement. 


¢ When IBM per-call service 1s requested and the machine is not being serviced by IBM. 


¢ As part of an alteration and attachments review on any IBM machine on lease, rental, service agreement, 
or per-call service. 


¢ On any machines that are relocated. 


If any of the above four cases apply, perform the safety inspection procedure. 
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The following are examples of conditions and the hazards they present: 

¢ Electrical: A frame that is not grounded can cause a serious or a fatal electrical shock. 

¢ Explosive: Bulging capacitors are likely to explode, and can cause severe injury. 

¢ Mechanical: Missing belt covers can cause injuries. 
Remember, prevention 1s the main aid to electrical safety. Always think about electrical safety and use good 
practice, for example: 

¢ Ensure that the customer’s power outlet matches the equipment specifications. 

¢ Inspect power cables and plugs; check for loose, damaged, or worn parts. 


¢ Review the procedure in the maintenance documents before you remove a part that can hold an 
electrical charge from the machine. Carefully discharge the necessary parts exactly as instructed in the 
procedure. 


¢ Do not use a normal light (for example, a table lamp) as an extension light at a machine. 
Never assume that a machine or a circuit is safe. No machine is always completely safe. You may not know 
the exact condition of a machine because, for example: 

¢ The power outlets could be wrongly wired. 

¢ Safety devices or features could be missing or defective. 

¢ The maintenance and/or changes history could be wrong or not complete. 

¢ The design could have a problem. 

e The machine could have been damaged when it was shipped. 

e The machine could have an unsafe change or attachment. 

e An engineering change or a sales change could be wrongly installed. 


¢ The machine could have deteriorated (1) because it is old or (2) because it operates in an extreme 
environment. 


e A part could be defective. 
¢ A part could be wrongly assembled. 


These are some of the ways that the condition of the machine could affect safety. Before you start a service 
procedure, exercise good judgment and use caution. 
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Electrical Components 


Perform the following checks on the electrical components of the IBM 9335: 


1. Ensure that all power grounds are in place, undamaged, and correctly connected with star washers 
between the ground points and the terminals (see “Grounding” on page 5-28 for Model A, and 
“Model B Grounding” on page 8-126 for Model B). 


2. Check the condition of all power cables for: 
a. Chafing or any damage to insulation. 
b. Connector retainers in place and secure. 
c. Strain reliefs and cable ties in place and secure. 


d. Through-frame insulation (rubber grommets) in place and not damaged. 


Mechanical Components 


Ensure that: 
1. All the covers are undamaged, in place, and secure. 


2. The spindle lock on the Model B works correctly, that is, when moved down slightly and to the right, it 
springs into its detent. 


3. With the power off, ensure that all the safety and warning labels are in place (see the figures on the 
following pages). 


4. All the external hardware associated with the rack (slide assemblies, casters, fasteners) are in place, 
correctly secured, and operate correctly: 


¢ Sliders operate with no binds and the detents operate in the closed and open positions. 
¢ Cables in the cable carriers are correctly routed, and the clamps and hinges operate correctly. 
5. All cooling ducts and protective grilles are in place and undamaged. 


6. The cooling fans operate with no binds. That is, the fans are quiet and there 1s a steady airflow. 


In addition, for the Model B, check the following: 


¢ That card-gate parking brackets are not damaged and the sliding clips are in place when the card-gate 1s 
in the home position. 


¢ That the toroidal transformer (T1 and T2) chassis insulating bushes are not damaged (see Figure 7-10 
on page 7-23 and Figure 7-11 on page 7-25). 


¢ That the power sequencing and the rack emergency power off (UEPO) function correctly. 
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Safety Warning Labels for Model A 


AN CAUTION | Do not open this cover. Trained service personnel only 


1 Part 6200673 


240 V 


2 Part 8232359 3 Part 6200459 


CAUTION 


MACHINE MAY TIP IF MORE THAN ONE SLIDE 
MOUNTED UNIT IS EXTENDED IN THE SERVICE 
POSITION AT THE SAME TIME 


ATTENTION 

LA MACHINE PEUT BASCULER SI PLUS D'UNE 
UNITE MOBILE EST GLISSEE EN POSITION 
D'ENTRETIEN A LA FOIS. 


A part 69X6183 


Figure 10-1. Model A Safety Warning Labels 
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Figure 10-2. Locations of Model A Safety Warning Labels 
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Safety Warning Labels for Model B 


AN caution | Do not open this cover. Trained sarvice personnel only 
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 & 
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3 Part 6200920 


AN 


140°C 
5 Part 59X6831 


940 V 
f Part 8232309 8B Part 8232359 


CAUTION 

MACHINE MAY TIP IF MORE THAN ONE SLIDE 
MOUNTED UNIT IS EXTENDED IN THE SERVICE 
POSITION AT THE SAME TIME 


ATTENTION 

LA MACHINE PEUT BASCULER SI PLUS D'UNE 
UNITE MOBILE EST GLISSEE EN POSITION 
D’ENTRETIEN A LA FOIS. 


11 Part 69x6183 


Figure 10-3. Model B Safety Warning Labels 


QO Part 8232357 
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Figure 10-4. Locations of Model B Safety Warning Labels 
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Glossary 


This glossary contains terms and abbreviations used in 
this manual. 


The glossary contains terms and definitions from the 
IBM Vocabulary for Data Processing, 
Telecommunications, and Office Systems, GC20-1699; 
that book includes entries, marked here by an asterisk 
(*), from the American National Dictionary for 
Information Processing. Some definitions are marked by 
either (ISO) or (TC97), indicating that they originate 
from the work of the International Standards 
Organization, Technical Committee 97. 


If you do not find the term that you are looking for, try 
the index or refer to the 7BM Vocabulary. 


A 


* access arm. A part of a magnetic disk storage unit 
that is used to hold one or more reading and writing 
heads. 


access mechanism. Same as actuator. 


access time. (1) The time from when the IBM 9335 
Model B Direct-Access Storage unit receives a request 


for data to the moment when data transfer is completed. 


Access time equals the seek time plus the latency plus 
the transfer time. (2) See also latency, seek time, and 
transfer time. 


actuator. (1) In the IBM 9335 Model B Direct-Access 
Storage unit, an assembly including a group of access 
arms, read/write heads that are mounted on the arms, 
and the motor that moves the arms. Each IBM 9335 
Model B has two actuators; they have different 
addresses, one even and one odd. Each actuator reads 
and writes information on areas of the disks that only 
that actuator can reach. (2) Also known as access 
mechanism. (3) See also device. 


address. (1) A character or group of characters that 
identifies a register, a particular part of storage, or some 
other data source or destination. (2) In the IBM 9335 
Direct-Access Storage Subsystem, the means of 
identifying which device function controller or 
direct-access storage unit is the destination of a 
command from an input/output processor or the source 
of a response to a processor. 


air vent. A panel that restricts and directs the flow of 
cooling air out of the back of an IBM 9335 Model B. 


alternate sector. A disk sector that is assigned in place 
of a sector that is defective. 


American National Standards Institute (ANSI). An 
organization consisting of producers, consumers, and 
general interest groups that establishes voluntary 
industry standards. 


ANSI. American National Standards Institute. 


antistatic brush. A part of the disk enclosure that 
conducts static electricity to ground. 


asynchronous. Without regular time relationship; 
unexpected or unpredictable with respect to the 
execution of a program’s instructions. 


asynchronous packet. (1) A packet in which the data 
identifies a device function controller or a device 
(actuator) in a direct-access storage unit and holds 
information about an event that needs to be reported to 
the using system. (2) A packet indicating to an 
input/output processor that an event, unrelated to a 
previous command packet, has occurred at an IBM 
9335 Model A Device Function Controller or at a 
device attached to an IBM 9335 Model A. 


basic assurance tests (BATs). Automatic tests of the 
IBM 9335 Model A Device Function Controller that 
are made when power is switched on and before initial 
microcode loading can be done. The BATs can also be 
looped from the service panel. 


BATs. Basic assurance tests. 


byte. (1) Eight adjacent bits plus a parity bit. (2) A 
sequence of eight adjacent binary digits that are 
operated on as a unit. 


C 


CE cylinder. See diagnostic cylinder 


command packet. (1) A packet in which the data 
identifies a device function controller or a device 
(actuator) in a direct-access storage unit, describes the 
operation (such as read or write) to be done, and 
includes all the parameters needed for doing it. (2) A 
packet that carries command information from the 
input/output processor to an IBM 9335 Model A 
Device Function Controller. The command is 
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addressed to the IBM 9335 Model A or to a device 
(actuator) in a direct-access storage unit attached to the 
IBM 9335 Model A. 


CRC. Cyclic redundancy check. 


control panel. A panel that contains switches and 
indicators for the day-to-day operation of a device 
function controller or of a direct-access storage unit. 


cyclic redundancy check (CRC). (TC97) A redundancy 
check in which the check key is generated by a cyclic 
algorithm. 


* cyclic redundancy check character. A character used 
in a modified cyclic code for error detection and 
correction. 


cylinder. The tracks that can be accessed (read from or 
written to) for a given position of a particular actuator. 


D 


data field. A 2 x 256-byte or | x 520-byte area of a 
sector for customer’s data. 


defective sector reassignment. (1) A method of using an 
alternate sector instead of a defective sector. (2) A 
method of reassigning the address of a defective sector 
to a reserved alternate sector. The alternate sector 
assumes the logical address and other characteristics of 
the defective sector. 


delayed power off. Normal removal of power from a 
direct-access storage unit by using a power-off sequence 
that automatically includes a delay after the Power 
switch is operated. 


device. In an IBM 9335 Model B Direct-Access 
Storage unit, one of the two actuators. 


device adapter. A part of the IBM 9335 Model A 
Device Function Controller that consists of an interface 
adapter and a read/write adapter. Its purpose is to 
control the operations of up to four [BM 9335 Model B 
Direct-Access Storage Subsystem Direct-Access Storage 
units. 


device checkout procedure. The steps made in running a 
device checkout program. 


device checkout program. One of a series of tests that 
ensure correct operation of a direct-access storage unit. 


device function controller. The IBM 9335 Model A. A 
part of the IBM 9335 Direct-Access Storage Subsystem 
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that controls the operations of up to four IBM 9335 
Model B Direct-Access Storage Subsystem 
Direct-Access Storage units. 


diagnostic checkout procedure. The steps made in 
running a device checkout program. 


device checkout program. One of a series of tests that 
ensure correct operation of a direct-access storage unit. 


diagnostic cylinder. The tracks used for write and read 
diagnostic purposes. 


diagnostics. (1) The process of studying or investigating 
the reason for, or the nature of, a particular condition or 
problem in a product or system. (2) (Loosely) The 
programs used in the diagnostic process. (3) See also 
device checkout program. 


direct-access storage subsystem. The collective name 
for an IBM 9335 Model A Device Function Controller 
and up to four IBM 9335 Model B Direct-Access 
Storage Subsystem Direct-Access Storage units. 


direct-access storage unit. (1) The IBM 9335 Model B 
Direct-Access Storage Subsystem. A part of the IBM 
9335 Direct-Access Storage Subsystem that stores data 
by means of magnetic recording on the flat surfaces of 
three rotating disks. (2) See also magnetic disk storage. 


disk enclosure. A field-replaceable unit that consists of 
disks, actuators (access mechanisms and read/write 
heads), and electronics. 


ECC. Error-checking and correction. 


emergency power-off (EPO). Removal of power from a 
machine without using a normal power-off sequence. 


error-checking and correction (ECC). The detection, in 
the IBM 9335 Model A Device Function Controller, 
and correction of all single-bit errors and some 
multiple-bit errors. 


F 


FBA. Fixed-block architecture. 


field replaceable unit (FRU). An assembly that is 
replaced (exchanged) in its entirety when any one of its 
parts fails. In some cases, a field replaceable unit may 
contain other field replaceable units; for example, the 
card gate and its logic board can be exchanged 
individually or as a unit. 


filler panel. A panel for covering unused space in a 
rack. 


fixed-block architecture (FBA). A method of storing 
data in blocks of fixed size; these blocks are addressed 
by block number relative to the beginning of the 
particular file. 


fixed storage. (1'C97) Synonym for read-only storage. 


flag byte. A byte, in the ID zone of a disk sector, that 
indicates any special conditions (such as defective, 
reassigned, or alternate) that apply to that sector. 


FRU. Field replaceable unit. 


H 


hexadecimal keypad. A panel on the device function 
controller that allows service representatives to run 
device checkout procedures to a direct-access storage 
unit independently of the using system. 


home position. The starting position of the read/write 
heads after power on or a resynchronization operation. 
That is, the read/write heads are at cylinder 0 with head 
0 selected. 


host computer. (1C97) In a computer network, a 
computer that provides end users with services such as 
computation and data bases and that usually performs 
network control functions. 


ID bytes. A group of characters used to identify an 
item of data or a specific sector. 


IML. (1) Initial microprogram load. (2) Initial 
machine load. 


initial microcode load (IML). Same as initial 
microprogram load. 


initial microprogram load (IML). (1) The action of 
loading microprograms into computer storage. (2) The 
process of loading the system microcode and preparing 
the system for initial program load. 


initial program load (IPL). The process of loading the 
system control programs and preparing the system to 
run jobs. 


input/output processor (IOP). That part of a processor 
in the using system that controls an interface and the 
units attached to the interface. 


interface. (1) * A shared boundary. An interface 
might be a hardware component to link two devices or it 
might be a portion of storage or registers accessed by 
two or more computer programs. (2) The link between 
the input/output processor and a device function 
controller. 


IOP. Input/output processor. 


IPL. Initial program load. 


K 


K. When referring to storage capacity, the exact 
quantity 1024. 


L 


landing zone. An area of a disk surface on which the 
read/write heads rest when the disk is not rotating. 


latency. The delay from the moment that a read/write 
head is selected for operation to the moment that the 
required sector is under the read/write head. See also 
access time, seek time, and transfer time. 


M. When referring to storage capacity, the exact 
quantity 1 048 576. 


machine exception data (MED). Information reported 
by the IBM 9335 Model A Device Function Controller 
to the using system about a failure or an error condition 
in the IBM 9335 Direct-Access Storage Subsystem. The 
information is sent in one of several formats, depending 
on the type of problem being reported, and generates a 
unit reference code for corrective actions. 


magnetic disk storage. (1) * (ISO) A magnetic storage 
in which data are stored by magnetic recording on the 
flat surfaces of one or more disks that rotate in use. 

(2) See also direct-access storage unit. 


magnetic head. (1) * (ISO) An electromagnet that can 
perform one or more functions of reading, writing, and 
erasing data on a magnetic data medium. (2) See also 
read/write head. 


* magnetic recording. (ISO) A technique of storing data 
by selectively magnetizing portions of a magnetizable 
material. 


maintenance. Those activities intended to keep a 


machine in, or restore a machine to, good working 
order. 
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maintenance mode |. A condition initiated when a 
problem occurs that prevents communication between 
the input/output processor and the IBM 9335 Model A 
Device Function Controller. The maintenance mode 
resets all units connected to the input/output processor 
and selectively tries to reestablish communication. The 
condition can be initiated either by the failing unit or by 
the using system. 


MED. Machine exception data. 


message. Information sent to a user from a program or 
another user. 


microcode. (1) One or more microinstructions. (2) A 
code, representing the instructions of an instruction set, 
implemented in a part of storage that is not 
program-addressable. (3) Hardware instructions that 
control the processor. (4) See also microprogram. 


microprogram. (1) (C97) A sequence of 
microinstructions. (2) A group of microinstructions 
that, when executed, performs a preplanned function. 
(3) See also microcode. 


* non-return-to-reference recording. (1) (ISO) The 
magnetic recording of binary characters such that the 
patterns of magnetization used to represent zeros and 
ones occupy the whole storage cell, with no part of the 
cell magnetized to a reference condition. (2) (ISO) 
Synonymous with non-return-to-zero recording. 


non-return-to-zero recording (NRZ). (1) * 
Non-return-to-reference recording in which the reference 
condition is zero magnetization. (2) (C97) Synonym 
for non-return-to-reference recording. 


* NRZ. (ISO) Non-return-to-zero recording. 


O 


offtrack. A condition where the read/write heads are 
not following a track. 


p 


packet. (1) (ISO) In data communication, a sequence 
of binary digits, including data and control signals, that 
is transmitted and switched as a composite whole. 

(2) On the interface to the input/output processor, the 
basic unit of control information for communicating 
between the processor and the IBM 9335 Direct-Access 
Storage Subsystem. A packet consists of a length field 
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and a prefix, and may include parameters. (3) See 
asynchronous packet, command packet, and response 
packet. 


parameter. (1) * (ISO) A variable that is given a 
constant value for a specified application and that may 
denote the application. (2) In a packet to or from an 
IBM 9335 Direct-Access Storage Subsystem, a variable 
containing command or status information more 
detailed than that in the prefix of the packet. 


permanent storage. Synonym for read-only storage. 


prefix. (1) A code at the beginning of a message or 
record. (2) In a packet to or from an IBM 9335 
Direct-Access Storage Subsystem, the code that 
describes the purpose of the packet. The prefix includes 
the addresses of the IBM 9335 Model A Device 
Function Controller and the device to which the packet 
refers. 


R 


rack. The frame that holds the direct-access storage 
units and controllers. It includes logic circuits and 
controls. 


RBN. Relative block number. 


* read-only storage (ROS). (ISO) A storage device 
whose contents cannot be modified, except by a 
particular user, or when operating under particular 
conditions; for example, a storage device in which 
writing is prevented by a lock out. Synonymous with 
fixed storage, read-only memory. 


* read/write head. (ISO) A magnetic head capable of 
reading and writing. 


reference display. (1) On the IBM 9335 Model A 
Device Function Controller, a three-digit display 
showing part of the unit reference code that is sent to the 
using system when an error occurs. The display is also 
used, with the hexadecimal keypad, to run device 
checkout procedures to a direct-access storage unit. 

(2) On an IBM 9335 Model B Direct-Access Storage 
Subsystem Direct-Access Storage unit, a one-digit 
display that indicates the condition of the power supplies 
for the unit. 


relative block number (RBN). (1) In the IBM 9335 
Direct-Access Storage Subsystem, the address of a data 
block as perceived by the using system. (2) A number 
that identifies the location of a block expressed as a 
difference with respect to a base address. The relative 
block number is used to retrieve that block from the 
data set. 


response packet. (1) A packet in which the data 
identifies a device function controller or a device 
(actuator) of a direct-access storage unit and shows that 
the actions requested by a command packet have ended. 
(2) A packet indicating to an input/output processor 
that a command previously sent to an IBM 9335 
Model A Device Function Controller or to a device 
(actuator) of a direct-access storage unit has ended. A 
response packet also indicates the success of the 
command operation and the status of the IBM 9335 
Model A or device at the end of the operation. 


resynchronization operation. (1) An operation, either 
performed manually or from the using system, that 
causes the access mechanism to return to the home 
position and send an interrupt to the using system. 

(2) An operation, performed either from the using 
system or by pressing a Device Attention switch on a 
direct-access storage unit, that causes the actuator to 
return to the home position and send a message to the 
using system. 


ROS. Read-only storage. 


rotational delay. The time taken for the read/write 
heads to switch from one sector to another. 


rotational position sensing (RPS). A means of 
permitting a direct-access storage unit to disconnect 
from the interface to an input/output processor, thereby 
allowing the input/output processor to service other units 
on the interface during latency. 


RPS. Rotational position sensing. 


S 


scatter algorithm. (1) A procedure by which an 
alternate sector is searched for. (2) A set of instructions 
or steps that permits a track, other than the track 
containing the originally-addressed sector, to be 
examined for an unassigned alternate sector. This 
action occurs when a defective sector is found and the 
alternate sector for that track is already assigned. 


sector. (1) The smallest part of a track that can be 
accessed. (2) (ISO) That part of a track or band on a 
magnetic drum, a magnetic disk, or a disk pack that can 
be accessed by the magnetic heads in the course of a 
predetermined angular displacement of the data 
medium. 


* seek. To selectively position the access mechanism of 
a direct access device. 


seek time. The time that is needed to position the 
access mechanism of a direct-access storage unit at a 


specified position. See also access time, latency, and 
transfer time. 


service representative. An individual who performs 
maintenance services for products or systems. 


* servomechanism. An automatic device that uses 
feedback to govern the physical position of an element. 


settle. To put the read/write heads precisely over a 
track after a seek operation. 


signal realignment. The simultaneous gating of all 
signals on a parallel interface into a receiving device. 
Realignment is needed because some of the signais may 
have been delayed by variations in the characteristics of 
the interface cables. Also known as deskewing. 


slides. The mounting hardware for controllers and 
direct-access storage units that move in and out of the 
rack in a drawer-like action. 


spindle. The revolving part of the disk enclosure to 
which the disks are attached. 


system adapter. A part of the IBM 9335 Model A 
Device Function Controller that deals with command 
and response packets to and from the using system. 


T 


track. The portion of the disk that is usable by one 
read/write head at a specific position. 


transfer time. (1) * (ISO) The time interval between the 
instant at which a transfer of data starts and the instant 
at which the transfer is completed. (2) Contrast with 
access time, latency, and seek time. 


type | check. A stop that occurs as a result of a severe 
failure in the IBM 9335 Model A Device Function 
Controller. The check puts the IBM 9335 Model A 
into an unknown condition and the microprocessor is 
stopped, thereby preventing any subsequent operations. 
See also maintenance mode 1. 


U 


unit reference code (URC). (1) A four-character code 
that directs the user or a service representative to a 
procedure for solving a problem. (2) A 2-byte code that 
directs a service representative either to one or more 
failing field replaceable units or to an action for 
resolving a problem. 


URC. Unit reference code. 
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using system. The system that the IBM 9335 Vv 
Direct-Access Storage Subsystem is attached to. 


vital product data (VPD). Essential information 
supplied by the IBM 9335 Direct-Access Storage 
Subsystem about the field replaceable units within it. 
The data is used for problem determination, 
identification of maintenance entitlements, and other 
functions within the system. 


VPD. Vital Product Data 
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Index 


A 
ac cable assembly, Model B= 8-132 
ac internal distribution cable, Model B_ 7-98 
ac power box, Model B, 
removing and installing 7-16, 7-18 
removing the power supply 7-20 
ac power cables, external, Model A, 
removing and installing 4-46 
ac power cable, internal, Model A, 
removing and installing 4-42 
actuator driver card, Model B, 
removing and installing 7-62 
actuator driver logic cable to logic board 7-98 
actuators, Model B, 
addressing 3-16 
warning before test 21 3-34 
address switch cable, Model A, 
removing and installing 4-40 
address switch, Model A, 
removing 4-28 
addresses, logical devices 3-30 
aids to diagnostics 3-38 
air fan, 
See fan 
air flow switch, removing 7-38 
air vent, Model B, 
removing and installing 7-14 
alternative track assignment 3-38 
analysis of disk surface 3-38 
Analysis of problems, starting 1-5 
antistatic brush, 
removing and installing 7-88 
assignment of alternative tracks 3-38 
associated publications 2-] 
attention switch, Model B 3-11 


back panel, 
Model A (early version) switches and 
indicators, 3-5 
Model A (later version) switches and 
indicators, 3-6 
Model B indicators and circuit breakers 3-13 
basic assurance tests 
See BATs 
basic seek test - test 16 3-32 
BATs (basic assurance tests), Model A, 
description 3-15 
error code 3-15 


BATs (basic assurance tests), Model A, (continued) 


looping the 3-37 
use of service panel 3-7 
book summary 1-2 


C 


cable support carrier, Model B, 
removing and installing 7-96 
cable-support carrier, Model A, 
removing and installing 4-34 
cable-swapping procedure, Model B_ 7-66 
cables, 
ac power, external, Model A 4-46 
ac power, internal, Model A 
removing and installing 4-42 
address switch, Model A 4-40 
dc power, Model A 4-38 
interface ribbon, Model A 4-44 
Model A, removing and installing 4-38 
Model B, internal and external 7-98 
signal 
See signal cables 
card gate cooling fan, Model A, 
removing and installing 4-14 
card gate, Model A, 
removing and installing 4-24 
card gate, Model B, 
raising and positions for service 7-46 
cards, 
actuator driver 7-62 
demodulator 7-48 
device adapter interface 4-22 
device adapter read/write 4-22 
device interface 7-45 
power control 7-48 
power regulator 7-28 
read-detect 7-60 
sermod 7-48 
servo 7-48 
system adapter (microprocessor) 4-22 
chapter summaries 1-2 
circuit breakers CB3, CBS, CB6, 
removing and installing 7-32 
circuit breakers, Model B back panel 3-13 
cleanup and repair verification, 


Model A 5-23 
Model B- 8-121 
codes, 


in Model A reference display 3-8 


Index 
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completing a diagnostic program 3-36 
configuration of subsystem 1-5 
connecting, Model A and Model B to using 
system 1-4 
control block data, displaying 3-28 
control panel, Model A 3-7 
service panel 3-7 
control panel, Model A, 
looping BATs from 3-37 
removing and installing 4-8 
switches and indicators 3-4 
testing 3-28 
control panel, Model B 
See front cover, Model B 
control panel, Model B, 
summary of switches and indicators 3-10 
switches and indicators 3-11 
controls and indicators, 
Model A 3-4 
Model B_ 3-10 
cords, internal and external 7-98 
covers and panels, 
Model A 4-5 
Model B_ 7-8 
crossover and interposer locations, Model B_ 9-2, 9-3 


danger notices, summary  Xiil 
data transfer test - test 17 3-33 
dc cable assembly to power regulator, Model B_ 8-133 
dc cable assembly to power regulator, Model B (from 
57-B0000) 8-134 
dc cable assembly to read detect cards and logic board, 
Model B- 8-135 
dc internal distribution cable assemblies, 
Model B_ 7-98 
dc power cable assembly, Model A, removing and 
installing 4-38 
decals, safety, 
Model A_ 10-5 
Model B_ 10-7, 10-8 
defective sector reassigning 3-38 
demodulator, servo, sermod, and power control cards, 
positions in the gate 7-45 
removing and installing 7-48 
device adapter interface wrap test 3-34 
device adapter interface, Model A, 
card position in gate 4-2] 
removing and installing card 4-22 
device adapter read/write card, Model A, 
position in gate 4-21 
removing and installing 4-22 
device busy (2DB) message 3-23 
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device checkout programs 

See diagnostic test programs 
device initial reset test - test 12 3-32 
device interface card, Model B, 

position in the gate 7-45 

removing and installing 7-52 
device interface test - test 11 3-31 
device offline before force-diagnostics procedure 
Device 0 Attention switch, Model B 3-11 
Device 1 Attention switch, Model B 3-11 


Device 1 Enable/Disable switch, Model B 3-11 


diagnostic aids 3-38 
diagnostic cylinder, test of 3-33 
diagnostic data retrieval programs, 
displaying control block data 3-28 
displaying diagnostic sense data 3-27 
displaying MED 3-26 
selection numbers for 3-17 
service panel keypad for 3-9 
summary of 3-16 
diagnostic programs, 
See also diagnostic data retrieval programs 
completing 3-36 
introduction 3-15 
restart 3-36 
diagnostic sense data, displaying 3-27 
diagnostic test programs 
See diagnostics 
diagnostic test programs, 
for the Model A 3-15 
for the Model B_ 3-15 
linked tests for device checkout 3-31 
nonlinked tests for device checkout 3-34 
rerunning 3-36 
run options for 3-35 
running for Model B 3-18 
selecting a program 3-16 
using system, running from 3-16 
diagnostics and control panels 3-3 
diagnostics 


linked test for Model B; warning notice 3-16 


diagnostics, 
completing a program 3-36 
data retrieval, summary of 3-16 
device busy (2DB) message 3-23 
forcing atesttorun 3-23 
introduction to the programs 3-15 
linked tests for Model B 3-31 
nonlinked tests for Model B 3-34 
options for running 3-35 
running a program 3-18 
types of 3-15 

direct-access storage, 
control panel 

See control panel, Model B 


direct-access storage, (continued) 
introduction to 1-4 
direction of spindle rotation 7-90 
disk enclosure thermal trip-switch, Model B, 
removing and installing 7-34 
disk enclosure, 
cable swapping procedure 7-66 
disk enclosure, Model B, 
installing 7-79 
introduction to 1-4 
preparatory work 7-66 
removing 7-72 
disk motor test 3-34 
warning before test 3-34 
disk spindle, 
lock lever 3-13 
rotation check 7-90 
disk storage device 
See direct-access storage 
display codes, 
Model A reference, 3-8 
displaying the control blocks 3-28 
drawer, front panel and cover removed 6-1 


earthing checks, 
See grounding checks, safety 
electrical grounding checks, 
Model B_ 8-126 
electrical grounding, 
See grounding checks, safety 
emergency off switch, Model B 3-12 
ending a diagnostic program 3-36 
entry error on keypad 3-17 
entry point for problem determination 1-6 
entry points, 
see under ‘problem isolation procedures ’ 
EPO switch, Model B 3-12 
error code for BATs 3-15 
error recording 3-38 
examples, 
displaying control blocks 3-28 
displaying the URC history log 3-25 
forcing atest to run 3-23 
running a diagnostic test program 3-18 
service panel testing 3-29 
external cables, Model A, exchanging 4-46 


F 


failing sectors, analysis for 3-38 
Fan (URC 2502) 5-10 
fan, 
removing and installing 
Model A 4-14 


fan,, 
removing and installing 
Model B_ 7-30 
fault isolation, power, 
Model A_ 5-2 
Model B_ 8-3 
flat cables, 
See interface ribbon cable 
force diagnostics (FD) function 3-23 
warning 3-23 
front cover, 
Model B 
removing and installing 7-12 
front panel, Model A, 
removing and installing 4-5 
front panel, Model B, 
removing 7-8 
front view of the Model B 9-4 
FRU locations, Model A 
See also FRU locations, Model A 
drawer 6-1 
FRU locations, Model A, 


bd 


back panel connectors and indicators 
drawer (front panel and top cover removed) 6-2 
6-6 


front panel switches and indicators 

logic board and connectors 6-5 

logic cards and cables 6-4 

power cables and connectors 6-3 
FRU locations, Model B, 

air-flow switch 9-4 

back panel and connectors 9-5 

BOI rear panel 9-12 


control panel and rear panel 9-12 


dc supply connectors 9-11, 9-12 
disk enclosure 9-4 

disk enclosure motor 9-9 

front view 9-4, 9-8 

front view of the Model B 9-8 
internal ac distribution cable 9-4 
interposer and crossover 9-2, 9-3 
interposer and crossover locations 
logic board dc cable 9-4 


9-2 


6-6 


logic card positions in the Model B_ 9-1 


motor driver 9-4 

motor driver dc indicator 9-4 
motor locations 9-9 

power regulator card 9-4 
power regulator card connectors 
power regulator dc cable 9-4 
power supply 9-4 

power-on indicator 9-4 

P14 9-4 

read detect dc cable 9-4 

read detect | card 9-4 
read-detect cable 9-4 


9-10 


Index 


X-9 


FRU locations, Model B, (continued) 


read-detect card 9-4 
top view 9-6, 9-9 
transformer Tl 9-4 
transformer T2 9-4 
OLA-Al board 9-1] 


FRU removal and installation, Model A, 


address switch 4-28 
address switch cable 4-40 
cable-support carrier 4-34 
card gate 4-24 
card gate cooling fan 4-14 
removing and installing 4-14 
control panel, power switch, logic board, and keypad 
removing and installing 4-8 
dc power cable 4-38 
external cable assemblies 
removing and installing 4-46 
front panel 4-5 
interface ribbon cables 4-44 
internal ac power cable 4-42 
internal and external cables 4-38 
logic board 4-26 
logic cards 
removing and installing 4-22 
logic cards and board 4-21 
miscellaneous FRUs 4-28 
power box 4-12 
powering on 4-3, 4-4 
safety warning labels, part number of 10-5 
slide assemblies, 
removing and installing 4-30 
thermal trip switch 4-18 
top cover 4-6 


FRU removal and installation, Model B, 


covers and panels 7-8, 7-12, 7-13 

disk enclosure 7-66 

general 7-1 

logic cards and board 7-45, 7-60 
actuator driver card 7-62, 7-64 
device interface card 7-52 
logic board 7-56 

miscellaneous field-replaceable units 
antistatic brush 7-88 
cable support carrier 7-96 
internal and external cables 7-98 
power switch 7-86 

motor driver assembly 7-26 

power and motor FRUs 
ac power box, removing 7-16 
air flow switch, removing 7-38 
CB3, CB5, CB6 = 7-32 
disk enclosure thermal trip-switch, removing and 

installing 7-34 

fan, installing 7-30 
installing the ac power box 7-18 
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FRU removal and installation, Model B, (continued) 
power and motor FRUs (continued) 
motor stator, installing 7-42 
motor stator, removing 7-40 
power control, servo, demodulator and sermod 
cards 7-48 
power thermal trip-switch, removing 7-36 
transformer T1 7-22 
transformer T2 7-24 
power and motor FRUs, 
power regulator card, 
installing 7-28 
removing and installing the air vent 7-14 
slide assemblies 7-92 
functions of the service panel, 
displaying MED 3-26 
displaying the control blocks 3-28 
running diagnostics 3-17 


removing and 


G 


green indicator, Model B 3-14 
grounding checks, 

Model A power 5-28 

Model B_ 8-126 
grounding diagrams, Model B 8-126 
grounding diagram, Model A_ 5-30 
grounding path diagrams, 


Model A_ 5-29 

Model B_ 8-130 
grounding, 

Model A_ 5-28 


Model B_ 8-126 


H 


head change/rotational-position sensing match test - test 
14 3-32 

history log, displaying the URC 3-25 

how to start isolating a problem 1-6 


indications (symptoms) of problems 1-6 
indicators, 
Model A control panel 3-4 
Model A (early version) back panel 3-5 
Model A (later version) back panel 3-6 
Model A, list of 3-4 
Model B_ 3-10 
Model B back panel 3-13 
Model B internal 3-14 
initial microcode load 3-15 
installation and removal, 
Model AFRUs 4-2 


installation and removal, (continued) 
Model BFRUs 7-1 
installing a drawer 
Model A 4-2 
Model B_ 7-3 
interface ribbon cables, Model A, 
removing and installing 4-44 
interface to using system 1-5 
interface, test of device 3-31 
internal and external cables, Model A, 
exchanging 4-38 
internal and external cables, Model B, 
removing and installing 7-98 
internal cable assemblies, Model B, (top view before 
57-B0000) 7-99 
internal cable assemblies, Model B, (top view from 
57-B0000) 7-100 
internal indicators, Model B 3-14 
interposer and crossover locations, Model B_ 9-2, 9-3 
introduction, 
diagnostic programs 3-15 
diagnostics 3-3 
IBM 9335 Direct-Access Storage Subsystem 1-4 
isolating a problem, how to start 1-6 


K 

keypad, Model A, 
purpose of 3-7 
removing 4-9 
use of 3-9 


L 


labels, safety, 
Model A_ 10-5 
Model B_ 10-7, 10-8 
LEDs, internal, Model B 3-14 
lifting the card gate 7-46 
linked test programs for Model B 3-31 
locations, Model AFRUs_ 6-1 
locations, Model A FRUs, 
safety warning labels 10-5 
locations, Model B FRUs 
See FRU locations, Model B, 
locations, Model B FRUs, 
safety warning labels 10-7, 10-8 
part number of 10-8 
lock lever, spindle 3-13 
logic board, Model A, 
removing and installing 4-26 
logic board, Model B, 
removing and installing 7-56 
logic card positions in the gate, 
Model A 4-21 


logic card positions in the gate, (continued) 
Model B= 7-45 
logic cards and board, 
Model A 
removing and installing 4-22 
Model B 
removing and installing 7-45 
logic cards, 
device adapter interface, Model A 4-22 
device adapter read/write, Model A 4-22 
system adapter (microprocessor), Model A 4-22 
logical device addressing, 
for diagnostic programs, address number 3-30 
introduction 3-16 
log, displaying the URC history 3-25 
looping the BATs, Model A 3-37 


machine exception data 
See MED 
maintenance library cross-references 2-1 
MED (machine exception data), 
displaying 3-26 
message table, 
other diagnostic aids 3-38 
microcode trace procedure 3-38 
Model A 
installing a drawer 4-2 
removing a drawer 4-2 
Model A basic assurance tests 
See BATs 
Model A power, 5-2 
problem isolation 5-3 
safety warning labels 10-5 
Model A service panel, 
introduction 3-7 
keypad description 3-9 
reference display 3-8 
resetting the Model A from 3-37 
testing the panel 3-28 
uses for 3-17 
Model A to Model B signal cables 4-46 
Model A, 
cleanup and repair verification 5-23 
controls and indicators 3-4 
device function controller 1-4 
diagnostic test program for the Model A 3-15 
diagnostic test programs 3-15 
electrical grounding checks 5-28 
introduction to 1-4 
powering off and on 4-3 
resetting 3-37 
safety grounding 5-28 
safety warning labels 10-5 


Index X-I1 


Model B 

installing a drawer 7-3 

removing a drawer 7-3 
Model B interposer and crossover locations 9-3 
Model B power, 

electrical grounding checks 8-126 

problem isolation 


See problem isolation procedures Bl, B2, B3, and 


B4 
safety grounding 8-126 
safety warning labels 10-7, 10-8 
Model B, 


back panel and connectors 9-5 

Circuit breakers 3-13 

cleanup and repair verification 8-121 

controls and indicators 3-10 

diagnostic tests 

details of 3-31 
introduction to 3-16 

how to power off 7-4 

how to power on 7-6 

introduction to 1-4 

Protectors 3-13 

safety warning labels 10-7, 10-8 

top view 9-6, 9-7 
monitor, system diagnostic 3-16 
motor check indicator, Model B 3-12 
motor driver assembly, Model B, 

removing and installing 7-26 
motor driver dc indicator, Model B 3-14 
motor stator, Model B, 

removing and installing 7-40 
motor-stop operation - test 21 3-34 
motor-stop operation - test 21, 

warning about 3-34 
multifunction test - test 18 3-33 


nonlinked test routines for Model B 3-34 


O 


operating procedures for Model A diagnostic test 
program 3-15 

options for restarting diagnostic programs 3-36 

options for running diagnostics 3-35 


P 
panel, Model A, 

installing 4-5 

removing and installing 4-5 
panel, Model B, 

removing and installing 7-8 
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parity errors for BATs 3-15 
positions for card gate, Model B_ 7-46 
power box, Model A, 
removing and installing 4-12 
power control, demodulator, sermod, and servo cards, 
positions in the gate 7-45 
removing and installing 7-48 
power distribution, 
Model A 5-29 
Model B_ 8-132 
power FRUs, Model A 4-12 
power ready indicator, Model B_ 3-12 
power regulator card, Model B, 
removing and installing 7-28 
power servicing, 
Model A 5-2 
Model B_ 8-1 
power supply unit, Model B, 
removing and installing 7-20 
power supply, 
See power box 
power switch, Model A, 
removing and installing 4-8 
power switch, Model B 3-11 
power switch, Model B, 
removing and installing 7-86 
power thermal trip-switch, Model B, 
removing and installing 7-36 
powering off and on, 
Model A 4-3 
Model B_ 7-4 
preliminary problem isolation 1-6 
problem determination, starting 1-5 
problem isolation entry point 1-5 
problem isolation procedure Al, 
entry point A 5-3 
problem isolation procedure A2, 
entry point B 5-10 
entry point C 5-13 
entry point D 5-19 
entry point E 5-21 
problem isolation procedure B1, 
entry point A 8-3 
entry point B 8-7 
problem isolation procedure B2, 
entry point C 8-20 
problem isolation procedure B3 8-26 
entry point D 8-26 
problem isolation procedure B3, 
entry point E 8-27 
entry point F 8-34 
entry point G 8-38 
entry point H 8-40 
problem isolation procedure B4, 
entry point J 8-42 


problem isolation procedure B4, (continued) 

entry point K 8-44 

entry point L 8-55 

entry point M_ 8-61 

entry point N 8-62 

entry point P 8-66 

entry point Q 8-77 

entry point R 8-85 

entry point S 8-88 

entry point T 8-96 

entry point U 8-99 

entry point V 8-103 

entry point W 8-108 

entry point X 8-113 

entry point Y 8-115 

entry point Z 8-117 
problem isolation, preliminary 1-6 
problem symptom /action table 1-6 
processor to Model A signal cables 4-46 
publications, associated 2-1 


R 


rack enclosure 1-4 
raising the card gate 7-46 
read detect logic cable to logic board 7-98 
read-detect cards, Model B, 
removing and installing 7-60 
Ready indicator, Model B 3-11 
reassignment of defective sectors 3-38 
reference display codes, 
meanings of Model A 3-8 
reference display, Model A, 
diagnostic log 3-15 
EE (entry error) message 3-17 
purpose of 3-7 
reference display, Model B, 
summary of 3-10 
related publications 2-] 
removal and installation, 
Model AFRUs 4-2 
Model BFRUs_ 7-1 
removing a drawer 
Model A 4-2 
Model B_ 7-3 
rerunning diagnostic test programs 3-36 
restarting diagnostic programs 3-36 
resynchronization analysis test - test 13 3-32 
retrieving diagnostic data 3-9 
ribbon cables, 
See interface ribbon cables 
rotation check, spindle 7-90 
rotational-position sensing test - test 14 3-32 
running diagnostic test programs, 
selecting options for 3-35 


running diagnostics from the service panel 


S 


safety inspection guide 10-2 
safety warning labels, 
Model B_ 10-7 
sectors, reassigning, defective 3-38 
seek test, basic 3-32 
selecting diagnostic test run options 3-35 
sense data, diagnostic, displaying 3-27 


3-17 


sermod, demodulator, servo, and power control cards, 


positions in the gate 7-45 

removing and installing 7-48 
service panel 

See Model A service panel 


servo, demodulator, sermod, and power control cards, 


positions in the gate 7-45 
removing and installing 7-48 
signal cables, Model A, 
removing and installing 4-46 
slide assemblies, 
Model B 
installing 7-94 
slide assemblies, Model A, 
removing and installing 4-30 
slide assemblies, Model B, 
removing and installing 7-92 
spindle lock lever 3-13 
spindle rotation check 7-90 
stopping Model B motor, test for 3-34 
warning before test 3-34 
subsystem, typical 1-5 
summary of chapters 1-2 
summary of danger notices xiii 


summary of diagnostic data retrieval programs 
summary of linked test programs for Model B_ 3-31 


summary of nonlinked test programs 3-34 
surface analysis, disk 3-38 

reassignment of defective sectors 3-38 
switches, 

address, Model A 4-28 

disk enclosure thermal, Model B 7-34 

Model A, list of 3-4 

Model B= 3-10 

power thermal, Model B_ 7-36 

power, Model A 4-8, 4-10 

power, Model B_ 7-86 

thermal, Model A 4-18 
symptoms of problems 1-6 


system adapter (microprocessor) card, Model A, 


position in gate 4-21 
removing and installing 4-22 
system diagnostic monitor 3-16 


Index 


3-16 


X-13 


T 


testing the control panel, Model A 3-28 
tests, 

basic seek 3-32 

data transfer 3-33 

device initial reset 3-32 

device interface 3-3] 

head change 3-32 

heads, read/write, test of 3-32 

linked 3-31] 

motor stopping 3-34 

multifunction 3-33 

resynchronization analysis 3-32 

rotational position sensing 3-32 

run options 3-35 

wrap, for device adapter interface 3-34 
thermal check indicator, Model B 3-12 
thermal trip switch, Model A, 

removing and installing 4-18 
top cover, Model A, 

removing and installing 4-6 
top cover, Model B, 

removing and installing 7-10 
top view, Model B_ 9-7 
trace procedure, microcode 3-38 
transformer T1, Model B, 

removing and installing 7-22 
transformer T2, Model B, 

removing and installing 7-24 
types of diagnostic functions 3-15 


U 
Unit Emergency switch, Model B 3-12 
unit reference code 
See URC 
URC (unit reference code), 
displaying history log 3-25 
introduction 1-5 
with BATs 3-15 


with Model A diagnostic test program 3-15 


URC, 

FFFO  $-7 
OOF 5-13 
LAB 5-13 
LH12D 8-27 
I12E 8-34 
1120 8-38 
1125 8-26, 8-32 
1129 8-44 
1170 8-62 
1176 8-62 
1177 8-62 
1178 8-62 
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URC, (continued) 
1185 8-3 
1219 8-44 
123F 8-44 
124B 8-44 
1700 8-62 
2002 8-77 
2003 8-85 
2008 8-96 
2009 8-99 
2011 8-117 
2014 8-61 
2015 8-55 
2017 8-66 
2025 8-115 
2026 8-103 
2027 8-88 
2217 8-40 
2221 8-42 
2223 8-113 
2224 8-27 
2500 5-3 
2502 5-10 
2503 5-4, 5-5 
2504 5-5 
2505 5-5 
2506 5-5, 5-13 
2507 5-6 
2508 5-6, 5-13 
2509 5-13 
2511 5-6 
2512 5-9 
2513 5-8 
SAB 5-13 

using system interface 1-5 


using system to Model A signal cables 4-46 


using system, diagnostics from the 3-16 
using the service panel keypad 3-9 


W 


warning before stopping Model B motor 
warning labels, safety, 

Model A_ 10-5 

Model B_ 10-7, 10-8 
wiring diagram, 

Model A 5-33 

Model B= 8-132 
wiring, internal and external cables 7-98 
wrap test, device adapter interface 3-34 


Numerics 
2DB (device busy) message 3-23 
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